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Music between philosophy and science: 
The applicability of scientific results to the philosophy of music 
Summary 
 The dissertation discusses the relationship between two approaches to 
researching music: the empirical approach of experimental psychology and 
cognitive neuroscience, and the speculative approach of philosophical aesthetics 
of music. The aim of the dissertation is to determine the relationship between 
problems, conceptual frameworks, and domains of inquiry of the two approaches. 
The dissertation should answer whether the philosophical and the empirical 
approach deal with the same, or at least relatable aspects of music. In particular, 
it should answer whether the results of the empirical research contribute to the 
debates of philosophical aesthetics of music. Each of the three chapters of the 
dissertation deals with one particular problem in philosophy of music: meaning in 
music, value of music, and the relationship between music and the emotions. For 
each particular philosophical problem discussed in these chapters, it is 
demonstrated that the experimental results provide interesting insights for 
philosophy of music. It is concluded in the dissertation that philosophers can 
benefit from examining experimental studies, not only regarding the particular 
aesthetic theories, but also in regard to the methodological consideration, since 
the dissertation shows that this kind of interdisciplinary approach uncovers 
methods useful to philosophers, not commonly available to the armchair 
philosophical approach. 
 
Key words: philosophy of music, musical meaning, aesthetic value, emotions in 
music, experimental psychology, cognitive science, music cognition, 
neuroscience of music, interdisciplinarity 
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Muzika izmeĎu filozofije i nauke: 
primenljivost rezultata naučnih istraživanja u filozofiji muzike 
 
Rezime 
Disertacija se bavi odnosom između dva pristupa istraživanju muzike: 
empirijskog pristupa eksperimentalne psihologije i kognitivne neuronauke, i 
spekulativnog pristupa filozofske estetike muzike. Cilj disertacije je određivanje 
odnosa među problemima, teorijskim okvirima i domenima istraživanja ova dva 
pristupa. Disertacija daje odgovor na pitanje da li se filozofski i empirijski pristup 
bave istim, ili barem povezivim aspektima muzike. Disertacija bi trebalo i da 
odgovori da li se rezultati empirijskog istraživanja muzike mogu primeniti u 
filozofskoj estetici muzike. Disertacija je podeljena u tri poglavlja. Svako poglavlje 
se bavi jednim problemom u filozofiji muzike: značenjem u muzici, vrednošću 
muzike, i odnosom muzike i emocija. Za svaki pojedinačni filozofski problem 
prikazan u disertaciji, pokazuje se da eksperimentalni rezultati donose zanimljive 
i relevantne uvide za filozofiju muzike. Zaključak disertacije je da analiza 
eksperimentalnih studija može doneti filozofima značajne uvide, ne samo po 
pitanju konkretnih estetičkih teorija, nego i u metodološkom razmatranju, s 
obzirom na to da se u tezi višestruko pokazuje da interdisciplinarno istraživanje 
koje je sprovedeno u samoj disertaciji otkriva metode od velike koristi za filozofe, 
a koji su nepristupačni uobičajenom spekulativnom filozofskom istraživanju. 
 
Ključne reči: filozofija muzike, muzičko značenje, estetska vrednost, emocije u 
muzici, eksperimentalna psihologija, kognitivna nauka, muzička kognicija, 
neuronauka muzike, interdisciplinarnost 
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Uža naučna oblast: Filozofija muzike 
 
 
Table of Contents 
Introduction ________________________________________ 1 
History of the Problem ___________________________________________________________ 2 
Contemporary Attitudes _________________________________________________________ 5 
My Contribution ________________________________________________________________ 8 
Methodological Idea: ‘Operationalization’ _________________________________________ 8 
Overview of the Chapters _______________________________________________________ 10 
Additional Notes_______________________________________________________________ 12 
Chapter 1 – Meaning in Music ________________________ 13 
1 Philosophical Theories of Meaning in Music _________________________________ 15 
1.1 Expressionism ______________________________________________________________ 15 
1.2 Formalism _________________________________________________________________ 19 
1.3 Meyer’s Pluralism ___________________________________________________________ 22 
2 Experimental Results Related to Meaning in Music ___________________________ 26 
2.1 Formalistic Meaning in Music _________________________________________________ 26 
Background of the Experiment _________________________________________________ 27 
The Experiment _____________________________________________________________ 28 
Implications of the Results ____________________________________________________ 37 
2.2 Emotional Meaning in Music __________________________________________________ 41 
Background of the Experiment _________________________________________________ 41 
The Experiment _____________________________________________________________ 44 
Implications of the Results ____________________________________________________ 51 
2.3 Conceptual Meaning in Music _________________________________________________ 54 
Background of the Experiment _________________________________________________ 55 
The Experiment _____________________________________________________________ 56 
Implications of the Results ____________________________________________________ 63 
Conclusion of the First Chapter _____________________________________________ 64 
Relevance of the First Experiment _________________________________________________ 65 
Methodological Insights ______________________________________________________ 66 
Relevance of the Second Experiment ______________________________________________ 67 
Methodological Insights ______________________________________________________ 68 
Relevance of the Third Experiment ________________________________________________ 69 
Methodological Insights ______________________________________________________ 70 
Chapter 2 – Value of Music ___________________________ 72 
1 Philosophical Theories of Musical Value ____________________________________ 74 
1.1 Objectivism and Subjectivism of Aesthetic Value __________________________________ 74 
1.2 The Dispositionalist Account __________________________________________________ 76 
Differences Between the Perceiving Subjects _____________________________________ 79 
2 Experiments Related to Musical Value _____________________________________ 83 
2.1 Conceptual Connections: Value, Expertise, Preferences, and Sensitivity _______________ 83 
2.2 Empirical Research on Music Preference ________________________________________ 84 
Theoretical Models of Music Preference _________________________________________ 84 
Example of the Experimental Studies of Musical Preferences ________________________ 88 
The Aesthetically Relevant Sense of Preference ___________________________________ 92 
Experts versus Laypersons ____________________________________________________ 94 
2.3 Empirical Research on Music Sensitivity _________________________________________ 96 
Behavioral Studies ___________________________________________________________ 96 
Neurological Studies _________________________________________________________ 98 
Superiority of Experts On the Level of Processing __________________________________ 98 
Implications of the Results ___________________________________________________ 102 
Expertise and Neuroplasticity _________________________________________________ 103 
Implications of the Results ___________________________________________________ 111 
Conclusion of the Second Chapter _________________________________________ 113 
Differences Between the Perceiving Subjects _______________________________________ 113 
Superior Performance of the Musically Trained Subjects _____________________________ 114 
Differences at the Processing Level _______________________________________________ 114 
The Role of Musical Training ____________________________________________________ 115 
Support for Dispositionalism ____________________________________________________ 115 
Limitations __________________________________________________________________ 116 
Suggestions for Further Research ________________________________________________ 117 
Chapter 3 – Emotions in Music _______________________ 119 
1 Philosophical Theories on the Emotions in Music ____________________________ 121 
1.1 The Expression Theory: Emotions of the Composer _______________________________ 121 
1.2 The Arousal Theory ________________________________________________________ 123 
1.3 Emotion Characteristics in Appearances ________________________________________ 125 
1.4 Emotivists vs. Cognitivists: Musically Induced Emotions ___________________________ 130 
Omission of Hanslick ________________________________________________________ 133 
2 Experiments Related to Emotions in Music _________________________________ 134 
2.1 Experiments Related to Musical Expressiveness _________________________________ 134 
2.2 Experiments Related to the Musical Arousal of Emotion ___________________________ 137 
General Attitude Toward the Emotivist vs. Cognitivist Debate _______________________ 138 
2.3 Konečni’s Criticism of the Popular Studies ______________________________________ 139 
Misleading Titles of the Studies _______________________________________________ 140 
Unclear Instructions ________________________________________________________ 140 
Unwarranted Conclusions ____________________________________________________ 141 
Predisposing the Participants _________________________________________________ 142 
Failure at Replicating the Results ______________________________________________ 143 
2.4 A More Cautious Study on the Aroused Emotions ________________________________ 144 
Measuring Felt Emotions ____________________________________________________ 145 
Conclusion of the Study _____________________________________________________ 155 
A Replication Study _________________________________________________________ 156 
2.5 Koelsch’s Complementary Analysis ____________________________________________ 158 
Amygdala _________________________________________________________________ 158 
Hippocampus ______________________________________________________________ 159 
Additional Neurophysiological Findings _________________________________________ 159 
Conclusion of the Third Chapter ___________________________________________ 161 
Asymmetry Between Expressiveness and Arousal ___________________________________ 161 
Problems with Musical Expressiveness ____________________________________________ 161 
Extending the Possibilities of Extra-Musical Character of Music ________________________ 162 
Emotivist versus Cognitivist Debate ______________________________________________ 162 
Interdisciplinary Lessons _______________________________________________________ 163 
Suggestions for Further Research ________________________________________________ 163 
Conclusion _______________________________________ 164 
The Joint Implications of the Chapters ____________________________________________ 166 
Limitations and Suggestions for Further Research ___________________________________ 168 





 This dissertation attempts to answer the question: Can experimental results be 
used as arguments in the philosophical debates? In particular, can the results of 
experimental psychology and cognitive neuroscience be applied in normative 
philosophy such as aesthetics? 
 The greatest motivation in starting this project was to determine the 
relationship between highly abstract, general and/or normative problems of 
philosophy on one hand, and the descriptive and highly specific and detailed results of 
the experimental research on the other hand. I chose aesthetics of music as a case 
study because it seemed particularly convenient for this kind of enterprise. It is built 
upon an assortment of abstract and sometimes vague questions such as: What is the 
meaning of a musical work? What kind of meaning can music possess? How does 
music communicate its meaning? What makes a musical work valuable? Is aesthetic 
value inherent to the musical work? Are all aesthetic judgments equally justified? 
How does music express emotions? How can music evoke emotions in the listeners? 
The philosophical debates around these issues have lasted for centuries, and it seems, 
unfortunately, that with time they have not been growing more precise, convincing 
nor sophisticated. 
 On the other hand, music is getting increasingly interesting for scientific and 
experimental research due to its use in medical treatment. Music therapy is used in 
treating autism, Alzheimer‟s disease, various forms of dementia, schizophrenia, 
depression, anxiety disorder, PTSD, aphasia, heart diseases (through stress and 
anxiety reduction), and also for recovery of motor skills.
1
 The empirical literature is 
getting increasingly enriched with the results of psychological and neurocognitive 
research on the interactions between music and human cognition and emotions. 
                                                 
1
 Stefan Koelsch, “Music-Evoked Emotions: Principles, Brain Correlates, and Implications 
for Therapy,” Annals of the New York Academy of Sciences 1337 (2015): 193-201. 
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 This project is, thus, positioned in the interdisciplinary area between 
philosophy of music and a number of scientific disciplines that are related to the 
human body and mind, such as: neuroscience, cognitive science, and experimental 
psychology. The main subject of the project is the methodological relationship 
between the philosophical and the empirical examination of music. At the end, the 
research is supposed to reveal whether the philosophical and the scientific approach to 
music deal with the same aspects of music, and whether their conclusions can be 
related to each other. The research presented in this dissertation is supposed to bridge 
the so-called „aesthetic-empirical gap‟ – the gap between the abstract theorizing and 
the empirical findings concerning music. 
 
History of the Problem 
Attempts to empirically approach philosophical questions about music are almost as 
old as any philosophical thoughts on music. The earliest evidence of the experimental 
approach to the philosophy of music is found in 4th century BC, in the writings of 
Aristoxenus, the pupil of Aristotle. Aristoxenus wished to discover what is the 
essence of music that separates it from non-musical sounds, and what is the quality 
that makes some music „melodious‟, or „well-tuned‟, as opposed to the music that 
lacks this quality. Aristoxenus‟ (evidently Aristotelian) method consisted, first, in 
attentive and careful listening to various musical relationships (and this could be only 
done by a musically practiced researcher with a refined sense of hearing, and then 
observing and identifying the properties of the melodious music, and finally in 
applying inductive generalization in order to reach the most general principles which 
define the essence of music and melodiousness.
2
 Aristoxenus proposed an approach to 
researching music which would focus on the perceptual qualities of musical elements 
                                                 
2
 Aristoxenus, “Elementa Harmonica,” 1.20, 4.10, and also 32.30-33.39 in Greek Musical 
Writings, Volume II: Harmonic and Acoustic Theory, ed. Andrew Barker (Cambridge 
University Press, 1989), pp. 126-128, 150-151. 
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 This kind of empirical practice in investigating music was revived in the 19th 
century, together with the birth of experimental psychology. The 1870s brought a 
rebirth of ideas about experimentally investigating (both visual and auditive) 
perception, beauty, and aesthetic appeal, and the ideas of that period inspire most of 
today‟s methodology in experimental research of music.
4
 The emergence of 
laboratory psychology in the 19th century involved the creation of methods for the 
quantitative measurement of mental processes. The first methods, rationale, and 
systematic use of mental measurement was essentially the contribution of one person 
– Gustav Fechner.
5
 The first volume of Fechner‟s Elemente der Psychophysik, which 
he called “outer psychophysics,” was devoted to investigating functional relationships 
between the magnitudes of physical stimuli and the sensations, and its aim was 
reaching general laws of the relationship between the physical stimuli and the 
sensations, and finally between the physical and the psychological sphere.
6
 The 
second volume, called “inner psychophysics,” concerned the nature of the relationship 
between sensations and the neurological activity in the brain. Fechner was seriously 
restricted in this research by the inaccessibility of neurological processes and the 
insufficiently developed state of neuroscience. However, in pursuing his goal, 
Fechner had “incidentally introduced mental measurement into psychology.”
7
 The 
next step in developing the empirical approach to music perception began with 
Hermann Helmholtz who attempted to find associations between the aesthetic 
                                                 
3
 Aristoxenus, op. cit., 48-48.30, pp. 161-162. 
4
 Daniel J. Levitin and Anna K. Tirovolas, “Current Advances in the Cognitive Neuroscience 
of Music” Annals of the New York Academy of Sciences 1156 (2009), p. 211. See also Marcus 
T. Pearce et al., “Neuroaesthetics: The Cognitive Neuroscience of Aesthetic Experience,” 
Perspectives on Psychological Science 11, no. 2 (2016), p. 266. 
5
 Robert H. Wozniak, “Introduction to Elemente der Psychophysik,” in Classics in 








qualities of musical elements (such as notes, intervals or scales) with their 
„psychoacoustic properties‟.
8
 By the latter he understood frequencies of the simple 
tones (or sine waves) which constitute complex tones, and the ratios between their 
frequencies.
9
 Many studies of the early phase of experimental psychology were 
dedicated to music, and one of the motivating factors behind forming the Gestalt 
movement in psychology was examining the relationships between the whole and its 
parts in music and melody.
10
 
 The last couple of decades have brought an exponential increase in research on 
the cognitive capacities involved in human interaction with music. These studies 
focus on „musical behaviors‟ such as listening to music, remembering musical 
sequences, music performance, musical training, composing music, dancing, 
movement, etc.
11
 The increased use of neuroimaging along with neurological case 
studies brought about the crucial paradigm shift in investigating the neurological basis 
of musical behaviors.
12
 Due to the recent development of science and technology, the 
functioning of the human brain has come within reach of empirical observations, and 
this has also affected the possibilities in experimentally researching music.
13
 Most of 
the experimental research on music was primarily motivated by the application of the 
results for medical therapy of neurological and similar disorders.
14
 In addition, there is 
                                                 
8
 Elvira Brattico and Marcus T. Pearce. “The Neuroaesthetics of Music.” Psychology of 




 Levitin and Tirovolas, op. cit., p. 211, referring to Christian von Ehrenfels, “On Gestalt 
qualities,” in Foundations of Gestalt Theory, ed. Barry Smith (Munich: Philosphia Verlag, 
1988. Original work published in 1890). 
11
 Levitin and Tirovolas, ibid. 
12
 Levitin and Tirovolas, op. cit., p. 211. Also see Stefan Koelsch, “Brain Correlates of Music-
Evoked Emotions,” Nature Reviews Neuroscience 15, no. 3 (2014): 170-180. 
13
 Anjan Chatterjee, “Neuroaesthetics: A coming of age story,” Journal of Cognitive 
Neuroscience 23 (2011): 53-62. 
14
 Koelsch, “Music-Evoked Emotions: Principles, Brain Correlates, and Implications for 
Therapy.” See also Braticco and Pearce, op. cit., p. 57. 
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increasingly more interest for understanding the functional neuroanatomy of the 
human processing of music with the help of different technologies such as fMRI, 
PET, ERP, MEG, and brain lesion studies. Various methods of medical diagnostics 
and neurological case studies have been used in experimental observation of human 
relationship with music, specifically, in determining the neurological basis of the 





There is currently no consensus regarding the question if this kind of research, even if 
it does arrive at some conclusive results, can tell us anything relevant to the 
philosophy of music. A number of authors have welcomed the experimental 
psychology and neuroscience of music.
16
 Some of them even argue that “aesthetic 
philosophy is receding to a sideline „advisory‟ role, while cognitive science takes an 
unaccustomed leadership position.”
17
 Others, however, claim that the neurological 
approach has nothing to contribute to philosophy of art in general.
18
 The attitudes 
toward this question span from one radical view to the other – with little in-between. 
One group of thinkers refutes the possibility that natural sciences could give any 
relevant account of music and art in general. They offer various reasons: science can 
                                                 
15
 Koelsch, “Brain Correlates of Music-Evoked Emotions.” 
16
 Noël Carroll, Margaret Moore, and Willian P. Seeley, “The Philosophy of Art and 
Aesthetics, Psychology, and Neuroscience: Studies in Literature, Music, and Visual Arts,” in 
Aesthetic Science: Connecting Minds, Brains, and Experience, ed. Arthur P. Shimamura and 
Stephen E. Palmer (New York, NY: Oxford University Press, 2011), pp. 31-62. 
17
 Brattico and Pearce, op. cit., p.49., referring to David Huron, “Aesthetics,” in Oxford 
Handbook of Music Psychology, ed. Susan Hallam, Ian Cross, and Michael Thaut (New York, 
NY: Oxford University Press. 2010), p. 151. 
18




never encompass the specific essence of art, or its creativity or diversity,
19
 nor can it 
touch upon normative questions on art.
20
 
 Others critique scientific explanations of musical phenomena given hitherto 
for being overly reductionistic, mechanicistic, or musically or psychologically 
simplistic (e.g., they attempt to explain music cognition by testing the reactions to 
isolated single notes). These criticisms point to the fact that the scientific accounts of 
music are based on understanding musical works solely as a source of stimuli which 
affect certain areas of the brain, and thus leave out everything we really care to know 
about music as an art form.
21
 Fierce attitudes on the neuroscientific explanations of art 
are reflected in claims such as that neuroaesthetics is the ultimate expression of faith 
in neuroscientism,
22
 or in the book titles such as “Brainwashed: The Seductive Appeal 
of Mindless Neuroscience,” and “Aping Mankind: Neuromania, Darwinitis and the 
Misrepresentation of Humanity.” 
 On the other extreme, some authors believe that scientific disciplines such as 
biology, neuroscience, and psychology are not only able to explain all significant 
problems and questions on music much more successfully than philosophical or 
musicological theories, but they can also explain them away, i.e. reveal them as trivial 
or meaningless.
23
 Steven Pinker famously wrote that music cognition is “not worth 
studying” because music is only “auditory cheesecake,” an “evolutionary byproduct 
                                                 
19
 Alva Noë, “Art and the Limits of Neuroscience,” New York Times, Dec. 4, 2011.; Also see 
Tallis, op. cit. 
20
 Katherine Tullman and Nada Gatalo, “Cave Paintings, Neuroaesthetics and Everything in 
Between: An Interview With Noël Carroll,” Postgraduate Journal of Aesthetics 9, no. 1, 
2012. 
21
 Ian Cross and Irène Deliège, “Introduction: Cognitive Science and Music – An Overview,” 
Contemporary Music Review, 9:1-2, (1993): pp. 1-6. 
22
 Tallis, op. cit. 
23
 Ivor Armstrong Richards, Poetries and Sciences: A Reissue with a Commentary of Science 
and Poetry (1926, 1935) (New York: W. W. Norton and Company, 1970); See also Steven 
Pinker, How The Mind Works, (London: Allen Lane, 1997), p. 534. 
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of the adaptation for human language.”
24
 Pinker‟s claim that the arts are „pleasure 
technologies,‟ i.e. technologies for stimulating brain areas which induce a feeling of 
pleasure by (artificially) signaling the presence of adaptively valuable objects (such as 
food, shelter, partner, environment information, etc.), Pinker explained art in general 
by evolutionary mechanisms. Methodologically, this kind of explanation implies that 
the development of biology and cognitive science can explain at once the human 
relationship with the arts, along with any other pleasure-inducing objects in the 
environment. This version of a reductionist approach renders all other attempts to 
establish value or meaning in art unnecessary or pointless.
25
 
 These discrepancies can be attributed to a lack of communication between 
music theorists and philosophers of music on one side, and experimental 
psychologists and neuroscientists on the other side. Recently, however, the 
circumstances have changed. John Sloboda has pronounced in 1986 that “the 
psychology of music has come of age,”
26
 after the publication of „Generative Theory 
of Tonal Music‟ in 1983, Lerdahl‟s and Jackendoff‟s seminal work which offers an 
empirically informed, highly sophisticated musicological theory.
27
 This „coming of 





                                                 
24
 Levitin and Tirovolas, op. cit., p. 212. See also Pinker, op. cit. 528-538. 
25
 Pinker, op. cit. 528-538. 
26
 John A. Sloboda, “Cognition and Real Music: The Psychology of Music Comes of Age,” 
Psychologica Belgica 26 (1986): 199-219. 
27
 Cross and Deliège, op. cit., p. 2. 
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My Contribution  
I believe that the radical attitudes are premature. The implications of scientific 
findings have not yet been thoroughly examined and systematized in order to be 
properly connected to the philosophical issues. In a terrain characterized by strong 
mutually opposing attitudes where no firm ground has yet been established, my 
research aims to clarify the relationships between the scientific and the philosophical 
claims about music. I present a way to bridge the aesthetic-empirical gap and explore 
the potential contribution of empirical research to the aesthetic debates. The aim of 
my dissertation is not to use the empirical results to “solve” the philosophical debates, 
or to defend any of the offered philosophical theories. Instead, my research should 
contribute to understanding whether the experimental results can be relevant to 
understanding certain aspects of art, and if so, to which degree. In addition, I show the 
unexpected contribution of the experimental research in that it enriches the 
philosophical theories of music with new possibilities, and imposes demands on 
conceptual precision in formulating the debated issues. The contribution of the 
dissertation is thus methodological, in the sense that it reveals the relationships and 
the mutual influences between the methods of different, and seemingly very distant 
disciplines. 
 
Methodological Idea: ‘Operationalization’ 
The gap between the two disciplines widely considered as remote and perhaps 
incompatible is not easy to bridge. One obvious obstacle in attempting to connect the 
aesthetic views with potentially relevant empirical results is the inevitable transition 
from the normative to the descriptive claims. On one side of the gap, the results and 
conclusions of the neurocognitive studies rely on descriptive, empirical claims, and 
measurable phenomena. On the other side, the questions of philosophical aesthetics of 
music are either normative in nature, or highly abstract and remote from being 
measurable. 
 I propose a way to bridge the aesthetic-empirical gap through an analysis of 
the normative aesthetic concepts which reveals their descriptive, empirically 
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measurable counterparts. This requires tracing the relationships between the mutually 
related concepts of the aesthetic and the empirical level. My method consists in 
implementing an operationalization of the normative and other specifically aesthetical 
concepts in a way that renders them approachable through the empirically measurable 
phenomena. I attempt this by adopting the dispositionalist approach toward the 
aesthetic concepts. I propose that the aesthetic concepts should be understood 
dispositionally, in the sense that they refer to both the objective properties of musical 
works and the appropriate reactions of the perceiving subjects. 
 The aesthetic theories involve concepts such as beauty, value, form and 
content, which are almost exclusively applied to the objects, i.e. musical works. These 
theories discuss, for example, aesthetic value of a musical work, or the relationship 
between form and content in music. When understood dispositionally, these concepts 
are brought into a relationship with the perceiving subjects. Thus the aesthetic value 
of a musical work makes the work suitable to be preferred and recognized as valuable 
by the listeners, and the meaning of a certain aspect of the work makes the work 
suitable to be recognized as meaningful by the perceiving subjects. Implementing 
operationalization through the dispositionalist approach establishes conceptual 
relationships between the aesthetic concepts on one side, and the terms used in the 
experimental research, and applied the subjects, i.e. listeners, such as pleasure, 
preference, and also the perception of syntax and semantics. By establishing 
relationships between the objective and subjective counterparts of the aesthetic 
concepts, I reveal the empirical indicators of the theoretically evasive phenomena 
referred to by the aesthetic concepts. Thus, the aesthetic concepts such as value, 
meaning, form and content are approachable through the related descriptive inter-
subjective concepts, and the aesthetic-empirical gap can be successfully bridged. 
 More specifically, I propose to approach the concept of value through the 
(empirically measurable) preference shown by the proficient listener (the Humean 
“good critic”). The concept of beauty is approached through the “particular kind of 
pleasure” (measured by the self-reports and the physiological reactions of the 
listeners). The aesthetical concepts of form and content, typically applied to artworks, 
can be approached through the perception of syntax and semantics of the recipients, 
which can also be measured by physiological markers of syntactic and semantic 
10 
 
processing known from other fields of research. The method will be presented in more 
detail and shown at work in each chapter of the dissertation. 
 For each particular philosophical problem discussed in the dissertation, I 
demonstrate that the experimental results indeed provide interesting insights which 
can be fruitfully analyzed for further philosophical treatment of the given problems. I 
conclude that philosophers can benefit from examining experimental studies, not only 
regarding the particular aesthetic theories, but also in regard to the methodological 
consideration, since it is repeatedly shown in the dissertation that the interdisciplinary 
approach I present uncovers methods which can be immensely useful to philosophers, 
but are not commonly available from the armchair philosophical approach. 
 
Overview of the Chapters 
The dissertation consists of three chapters. Each chapter deals with one particular 
problem in philosophy of music: meaning in music, value of music, and the 
relationship between music and the emotions. The common core of all three chapters 
is establishing connections between philosophical discussions of music and the results 
provided by studies in experimental psychology, neuroscience and cognitive science. 
 Each chapter begins with a brief presentation of the philosophical debates and 
the main theories concerning the respective problem. The philosophical part is 
followed by more detailed presentations of the experimental studies which provide 
results relevant for the philosophical theories. Finally, each chapter ends with a 
commentary of the ways in which the experimental results contribute to the 
philosophical debates. I discuss the implications for the philosophical theories, but 
also emphasize the methodological insights gained from combining the philosophical 
and the experimental approach. 
 In the first chapter I focus on the issue of meaning in music. The questions 
which define this problem are: How do we determine the meaning of a musical work? 
What kind of meaning arises from music? Does music have syntax and semantics? 
Can music represent extra-musical phenomena and events? Can music convey 
11 
 
conceptual content? In this chapter I show how by measuring neurological reactions, 
and physiological measures (e.g., skin conductance level, respiratory rate, heart rate, 
etc.) the experimental studies provide interesting suggestions concerning the existence 
of musical syntax and semantics, and that musical structure alone can through its 
features influence the general emotional arousal of the listeners. 
 The second chapter deals with aesthetic value of music, through questions 
such as: Where lies the value of a musical work? Does aesthetic value inhere in the 
musical work or is it only assigned to it by the subjects? Do aesthetic judgments 
possess truth value and truth conditions? I briefly present the objectivist and the 
subjectivist approach to these questions, and proceed to the dispositionalist view 
which allows for more interesting possibilities in philosophical treatment of the issue 
of value, and also enables the philosophical claims to be connected to the empirical 
research. I argue that the numerous studies on musical expertise and various cognitive 
capacities show that there are significant differences among the music listeners, which 
supports the claim of the dispositionalists that there may be epistemically privileged 
subjects in judging the value of musical works. Unfortunately, the preferences of the 
subjects in the experimental body of work are not understood in the way that fits the 
sense of preference which would be relevant for the aesthetic value, but I propose a 
way in which the next step can be taken in order to reach the conclusions which 
would be relevant. 
 The third chapter concerns musical emotions. The philosophers mostly deal 
with the relationship between music and the emotions by trying to define musical 
expressiveness. Another, less popular debate concerns the question of the capability 
of music to induce genuine („everyday‟) emotions in the listeners. This chapter, 
unfortunately, does not provide us with insights as interesting as the insights of the 
other two chapters. I show that the concept of musical expressiveness is not 
successfully defined and does not seem to be suitable for being included in the 
empirical research. The issue of expressiveness has, however, been paid so much 
attention by the philosophers of music, leading to vigorous debates, that I felt it 
needed to be a part of the dissertation, at least in order to show that the attempts of the 
philosophers to find a precise definition of musical expressiveness are unsuccessful, if 
not futile. As opposed to that, I also show that the debate on musical induction of 
12 
 
emotions can be resolved by the empirical studies, only to have the results of the 
studies confirm the intuition of the majority of philosophers of music – that music 
does, indeed, induce emotions. 
 
Additional Notes 
It will be noticed that the experiments are presented in greater detail than is usual in 
even the most empirically oriented philosophical works. The reason behind these 
extensive presentations is to highlight the importance of methodological specificities 
of the experimental studies, which enable reaching conclusions concerning the 
philosophical problems unavailable from the philosophical approach alone. An 
additional reason is to enable the readers (assumed to be mostly unacquainted with the 
technical aspects of experimental psychology) to understand, step by step, how the 
experimental methods enable us to reach such conclusions. My intention in all three 
chapters is to provide a comprehensive presentation of the procedures of the 
experiments, and go further than solely citing their conclusions. Readers with a 
philosophical background but unacquainted with the experimental methodology 
should be able to see for themselves not only that the methodology behind the 
experimental conclusions is sound, but also to follow the steps toward the relevant 




Chapter 1 – Meaning in Music 
 
 The appraisal of a piece of music involves two main components: first, 
understanding the content (meaning) of the musical work, and, second, judging its 
value – perhaps not necessarily in that order. This chapter will focus on the first 
component, and examine the contribution of empirical research to the philosophical 
debates on musical meaning. This chapter will open by presenting the key claims of 
the most notable philosophical accounts on musical meaning: formalism, 
expressionism,
28
 and a more complex and less polemical account offered by Leonard 
B. Meyer, which I will call pluralism. 
 Recent studies of behavioral and neurological reactions to musical stimuli 
have revealed the complex relationships between the processing of syntax, semantics 
and emotion in music, and these results may have interesting implications for the 
question about the kind of meaning present in music. This chapter will focus on three 
such studies. The first study provides evidence that the features of musical structure 
itself affect semantic processing in the listeners, thereby implying the possibility of 
specifically musical meaning, crucial for the formalist view.
29
 The second study 
establishes connections between particular features of musical structure and the 
emotions evoked by music, supporting Meyer‟s claim that music itself might convey 
emotional meaning, without the help of the extra-musical indicators such as titles, 
text, etc., and even of customary associations between musical elements (such as 
                                                 
28
 „Expressionism‟ in this context does not refer to the art movement, but instead refers to the 
view on the meaning in music, as defined by Meyer – see Leonard B. Meyer, Emotion and 
meaning in music (Chicago: University of Chicago Press, 1956), pp. 2-3. 
29
 Nikolaus Steinbeis and Stefan Koelsch, “Shared Neural Resources between Music and 
Language Indicate Semantic Processing of Musical Tension-Resolution Patterns,” Cerebral 
Cortex 18, no. 5 (2008): 1169-78. 
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major or minor chord) and particular emotions.
30
 The third and perhaps the most 
interesting study demonstrates a relationship between the features of musical structure 
and conceptual content usually attributed to language, implying the possibility that 
musical structure alone might even convey conceptual meaning, denied by most 
philosophers of music, regardless of their personal inclinations in the meaning 
debates.
31
 I conclude that the implications of the experimental research reveal that the 
issue of musical meaning is far more complex than was implicitly supposed in the 
philosophical debates, and also suggest new ways to enrich the classical philosophical 
debate on the meaning in music. 
 
                                                 
30
 Nikolaus Steinbeis, Stefan Koelsch, and John Sloboda, “The Role of Harmonic Expectancy 
Violations in Musical Emotions: Evidence from Subjective, Physiological, and Neural 
Responses,” Journal of Cognitive Neuroscience, 18, no. 8 (2006): 1380-93. 
31
 Stefan Koelsch et al., “Music, Language and Meaning: Brain Signatures of Semantic 
Processing,” Nature Neuroscience, no. 7 (2004): 302-7. 
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1 Philosophical Theories of Meaning in Music 
Musicological discussions have focused mostly on the question whether music is 
capable of communicating meaning, and if it is, whether meaning arises because of 
the associations between musical elements and the extra-musical world, or because 
music has its own, unique, set of symbols.
32
 Instead of asking “how” (by which 
means) music communicates, philosophers, however, were always more interested in 
asking “what” music communicates – what kind of meaning arises from music: 
whether it is specifically musical, emotional, or some other type of meaning. The 
answers to the latter question can be very roughly summarized into three broad views, 
where the first two postulate one specific type of meaning: emotional and specifically 
musical, while the third, pluralistic view offers a more sophisticated and complex 
account of the aspects of meaning in music. 
 
1.1 Expressionism 
Many philosophers define the value of music by appealing to human emotions, and 
likewise define the understanding of music through the emotions it expresses, or 
evokes in its listeners. It has been noticed since Antiquity that music can evoke 
various feelings, ranging from joy, happiness, serenity, calmness, to apathy, 
melancholy, sadness or sorrow, and that, in turn, emotions have a strong influence on 
human beings and their morality and character. Already Plato establishes associations 
of musical modes and the moral characteristics. Plato describes the Lydian mode as 
the „wailing mode‟, and allows in his ideal republic only “two modes – a violent one 
and a voluntary one, which will produce the finest imitation of the sounds of (...) 
moderate and courageous men.”
33
 Aristotle similarly writes that “even in mere 
melodies there is an imitation of character, for the musical modes differ essentially 
from one another, and those who hear them are differently affected by each. Some of 
them make men sad and grave, like the so-called Mixolydian, others enfeeble the 
                                                 
32
 Steinbeis and Koelsch, “Shared Neural Resources,” 1169. 
33
 See Plato, Republic, 398d-99b. 
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mind (...), another, again, produces a moderate and settled temper, which appears to 
be peculiar effect of the Dorian; the Phrygian inspires enthusiasm.”
34
 He concludes 
the passage with the words: “Enough has been said to show that music has a power of 
forming the character, and should therefore be introduced into the education of the 
young.”
35
 Regarding music mostly from the ethical or rather pedagogical point of 






 In this long-lasting tradition, it 
is believed that the value of music resides in its emotional, and thus moral effect upon 
the listeners, and music that lacks appropriate emotional effects is considered almost 
worthless, regardless of its perceived beauty or the pleasure it elicits.
37
 The ancient 
conviction that specific musical elements, such as scales, intervals, types of metrics, 
etc., correspond to specific emotions and moods, is echoed in the more recent writings 
as well.
38
 The composers of the Enlightenment period were extensively instructed to 
utilize their knowledge of these correspondences, and of the emotional effects of 
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 Aristotle, Politics, VIII 5, 1340a. 
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 Aristotle, op. cit., 1340b. 
36
 See Johann Georg Sulzer, “General Theory of the Fine Arts (1771-74): Selected Articles,” 
in Aesthetics and the Art of Musical Composition in the German Enlightenment: Selected 
Writings of Johann Georg Sulzer and Heinrich Christoph Koch, ed. Nancy Baker, Thomas 
Christensen (Cambridge University Press, 2006), pp. 25-111. 
37
 Wladyslaw Tatarkiewicz, A History of Six Ideas: An Essay in Aesthetics (Polish Scientific 
Publishers-Warszawa, 1980), pp. 23-5. 
38
 Sulzer, “General Theory of the Fine Arts,” p. 81., and also Heinrich Christoph Koch, 
“Introductory Essay on Composition (1787),” in Aesthetics and the Art of Musical 
Composition in the German Enlightenment: Selected Writings of Johann Georg Sulzer and 
Heinrich Christoph Koch, ed. Nancy Baker, Thomas Christensen (Cambridge University 
Press, 2006), pp. 144-188. 
39
 See Sulzer, “General Theory of the Fine Arts,“ p. 50-4., and also Johann Mattheson, 
Johann Mattheson's Der vollkommene Capellmeister: a revised translation with critical 




 This context of thinking about music is probably what led many authors to 
think of the meaning in music primarily in emotional terms. We cannot truly regard 
these views as theories of meaning in music. They should more rightly be regarded as 
a more or less confused compound of beliefs regarding the emotional effect and, 
accordingly, moral and educational purpose of music, connected to the assumed 
correspondences between musical elements and particular emotions. Thus, aside from 
attempting to establish these kinds of correspondences, the older expressionist 
theories do not offer a detailed analysis of the meaning aspect of music. 
 One different expressionist approach to musical value and meaning treats 
music as the vehicle of expression of sincere subjective emotions, regardless of the 
moral effect. This principally Romanticist view is echoed in many contemporary 
works on the aesthetics of music, and is formulated in its most distinctive form as the 
view that many musical works should be interpreted as psychological dramas – as an 
expression of the emotional processes attributed either to the composer, or to the 




 I will accordingly illustrate the expressionist view by presenting fundamental 
claims of some recent, conceptually far more sophisticated theories. Namely, in her 
account of musical expressiveness, Jenefer Robinson claims that some musical works 
possess an expressive structure which can and should be understood as a development 
of psychological events in time, and in order for this sequence of events to form an 
organic whole, she postulates the persona, a quasi-person to whom we attribute all 
these psychological events.
41
 This is in fact a version of the Expression theory (see 
Chapter 3) which evades the empirical problems of the Expression theory by 
dispensing with the actual composer‟s emotions. Instead of attributing the emotions 
                                                 
40
 See Jenefer Robinson, Deeper than Reason: Emotion and its Role in Literature, Music and 
Art (Oxford: Clarendon Press, 2005), and also Jerrold Levinson, “Hope in The Hebrides”, 
Music, Art, and Metaphysics (Ithaca, NY: Cornell University Press, 1990), 336-75. 
41
 See Robinson, Deeper than Reason, p. 307. and also Gregory Karl and Jenefer Robinson, 
“Shostakovich's Tenth Symphony and the Musical Expression of Cognitively Complex 
Emotions”, Journal of Aesthetics and Art Criticism, 53 (1995), 401-415. 
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heard in the music to the composer, they are instead attributed to the persona whom 
we imagine expressing those emotions. Music can convey all of that emotional 
content “through complex movements of harmony, melody, and rhythm.”
42
 
 Robinson claims that music is able to mirror the key aspects of an emotional 
process through mirroring vocal expressions and motor activity characteristic of 
particular emotions. She attempts to support this claim by analyzing musical examples 
and, similarly to her predecessors, by detecting correspondences between musical 
elements and aspects of emotions, e.g. major modes, consonances, and tonal 
movements upward are associated with positive emotions, while minor modes, 
dissonances, and downward movements are associated with negative emotions. 
Likewise, similarity or contrast of the musical material between certain sections of a 
musical piece can be interpreted as similarity or contrast of emotional states expressed 
by those sections.
43
 Interpreting musical meaning in emotional terms is, according to 
Robinson, only one possible way of interpreting certain musical works. There can be 
several mutually incompatible interpretations, where each interpretation would reveal 
different aspects of music.
44
 Jerrold Levinson goes even further, and claims that music 
can express “higher” or cognitively complex emotions.
45
 Even though he agrees with 
the proponents of the opposing view such as Hanslick that music cannot convey the 
conceptual content of emotions (or conceptual content in general),
46
 Levinson 
believes that, by conveying enough of the other aspects of a certain emotion, music 
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 Robinson in fact applies to music the notion of the implied author originally suggested in 
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43
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 Eduard Hanslick, On the Musically Beautiful, trans. Geoffrey Payzant (Indianapolis: 
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 In short, this group of theories, although with different specifics and 
motivations, define musical meaning in terms of the emotions the music represents, 
expresses, or evokes in its listeners. The question “what music means” is answered by 




Another group of theories opposes this belief with the claim that the value of music is 
independent of (and even unrelated to) the emotions, either felt or perceived in 
music,
48
 and define musical value only by appealing to the structural aspects of music, 
such as its artistic beauty.
49
 The formalists tie both value and meaning of music to the 
musical structure itself, and disregard the emotional effects that might arise out of it. 
In addition, it is claimed that music is not even able to represent emotions. According 
to the formalists, the criterion which distinguishes an emotion from other emotions is 
its conceptual content, constituted by a number of conceptions and judgments 
associated with the concept of that emotion.
50
 Therefore, e.g., “the feeling of hope 
cannot be separated from the representation of a future happy state which we compare 
with the present,” or “love cannot be thought without the representation of a beloved 
person, without desire and striving after felicity,” etc.
51
 Without such conceptual 
components, the representations of emotions are reduced to the intensity and the 
dynamics. The latter are, however, not unique for an emotion. Different emotions may 
have the same intensity and dynamics. In addition, one and the same emotion may 
vary in intensity and dynamics.
52
 Emotions, therefore, cannot be specified without 
representing conceptual content. Finally, since pure instrumental music cannot 
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 Hanslick, op. cit., pp. 3-7 
49
 Hanslick, op. cit., pp. 31-5. 
50
 Hanslick, op. cit., p. 9. Also see Sanja Srećković, „Eduard Hanslick‟s Formalism and His 
Most Influential Contemporary Critics,” Belgrade Philosophical Annual 27 (2014), p. 117-18. 
51
 Hanslick, op. cit., p. 9. 
52
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reproduce concepts, as they are “not within the scope of music,”
53
 the formalists 
conclude that music is not able to represent emotions.
54
 
 Thus, instead of focusing on the emotional effects, the formalists focus on the 
form, which in music consists only in tonal structures and tonal relationships. 
Formalistic view is based on the more general idea that the value of each art cannot be 
separated from the characteristics of its particular form and technique (e.g. tones in 
music, words in literature, color in painting, etc.). In application to music, what makes 
a composition good or bad is whether it is constructed out of beautiful tone-forms or 
not.
55
 Thus, the value of music is defined solely by appealing to tonal relationships, 
irrespective of some extra-musical content, references, or effects. The formalistic 
view on musical value is bound together with the belief that musical meaning should 
also be sought in musical form. Formalists believe that any proper understanding of 
musical meaning must focus on the tonal structure. According to Eduard Hanslick, the 
most eloquent proponent of formalism, music “is a kind of language which we speak 
and understand yet cannot translate.”
56
 It is important, however, to note that it is a 
language which expresses musical, and not extra-musical thoughts. The analogy 
between music and language is limited by the crucial difference between them, which 
lies in the fact that “in speech the sound is only a sign, that is, a means to an end 
which is entirely distinct from that means, while in music the sound is an object, i.e., 
it appears to us as an end in itself.”
57
 Hanslick insists that music does possess sense 
and logic, but these are uniquely musical sense and logic. The trained listener, well 
acquainted with musical logic would thus quickly distinguish between genuine 
musical thoughts and „empty phrases‟.
58
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 Hanslick articulates the formalistic view most successfully in explaining that 
the idea created in the artist‟s imagination, to be expressed in his work, “is a tonal 
idea, not a conceptual [or any other extra-musical] idea which has (...) been translated 
into tones.”
59
 He adds that musical ideas are “an end in itself”, not a vehicle to 
represent extra-musical ideas related to emotions or concepts.
60
 According to the 
various examples from the history of music, it seems that, for Hanslick, these ideas 
consist in constructing tonal structures, skillfully manipulating the relationships 
between tones, chords, smaller and larger structures, generating musical expectations 
of the listener, often referring to other musical ideas – through repetitions, variations, 
extensions, contrast, elaboration, and other musical techniques.
61
 
 The crucial idea of formalism is that the content of music is the form of music: 
“Music consists of tonal sequences, tonal forms; these have no other content than 
themselves.”
62
 The relationship between content and form does not consist in a 
translation of the former (some extra-musical content) to the latter (tonal forms), or a 
representation of one by another. Rather, it consists in elaboration: an unrefined tonal 
idea (the content of the composition) is elaborated and refined until it reaches its final 
form.
63
 The content, i.e. the meaning of music is thus inseparable from musical form. 
In another illustrative formulation, “music speaks not merely by means of tones, it 
speaks only tones.”
64
 In short, musical structure is both what expresses the meaning in 
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1.3 Meyer’s Pluralism 
As already mentioned, Meyer proposes a pluralistic account of meaning which is 
intended more as a clarification of the various possibilities of meaning in music than 
as an advocacy of the primacy or existence of just one kind of meaning. Meyer 
explains the controversy between the formalists and the expressionists as a result of a 
tendency of the proponents of both sides toward “philosophical monism,” rather than 
being a result of any logical incompatibility. He attributes the source of the confusion 
to the tendency (also on both sides) to locate meaning exclusively in one aspect of the 
communicative process, and firmly states that the same stimulus (such as any musical 
event) may have many different meanings.
65
 With this in view, he makes several 
important distinctions. 
 First, he attempts to reconcile two opposing views on the source of musical 
meaning. The „referentialist‟ view, which holds that musical meaning is designative in 
that it lies in the relationship between musical „signs‟ and extra-musical objects. 
Musical events, according to the referentialists (such as the expressionists), refer to 




 The „absolutist‟ view, on the other hand, states that musical meaning is non-
designative in that it remains entirely within the context of the musical work – in the 
musical processes themselves. Meyer accuses the proponents of this view (i.e. the 
formalists) of the lack of clarity and precision concerning how exactly meaning arises 
out of non-designative sequence of musical stimuli
67
 (and he himself offers a possible 
explanation by appealing to tension-resolution processes – see below). Nevertheless, 
Meyer accepts both types of meaning posited by these two views, and calls the first, 
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 Meyer observes another important distinction within intramusical meaning, 
namely, that it can be both „intellectual‟ and „emotional‟. The distinction between 
intellectual and emotional meaning can also be related to the debate mentioned earlier 
between the formalists and the expressionists. Here he also takes a compromise 
position and admits the existence of both intellectual and emotional meaning. 
„Specifically musical‟ meaning posited by the formalists can be understood in 
Meyer‟s terms as intramusical intellectual meaning – the meaning of music that can 
be reached by intellectually grasping the relationships between the musical elements 
in question and the rest of the musical context.
69
 On the other hand, it is not clear 
whether „emotional‟ meaning mentioned in different versions of the expressionist 
view was understood by their authors as intramusical or extra-musical, although it 
seems more plausible that the established correspondences of musical elements and 
particular emotions (see Section 1.1) should be regarded as extra-musical references. 
Nonetheless, this distinction can help us clarify the range of possibilities that can be 
tested in the empirical studies. Meyer accepts the existence of both „intramusical-
emotional‟ meaning, conveyed by the formal musical relationships themselves, and 
the „extra-musical-emotional‟ meaning, conveyed by musically referencing extra-
musical events, emotions, etc., although he himself is mostly interested in explaining 
the possibility of intramusical emotional meaning.
70
 
 Intramusical meaning arises out of a musical event‟s implicit indication of a 
range of possible musical events to follow afterwards. These possibilities are 
constrained by the expectations of the listeners formed by implicit learning of rules 
and hierarchies in the music system. Music listeners acquire this implicit knowledge 
of regularities in music through frequent exposure to a particular musical style. This 
shapes the listeners‟ expectations of the subsequent musical events. As the music 
unfolds, the expectations are either fulfilled or disappointed, and as a result, the 
                                                 
68
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listeners experience relaxation or suspense.
71
 Thus Meyer establishes connection 
between the tension-resolution patterns found in the musical structure and 
intramusical meaning in music. Musical expectations (which are in the basis of 
intramusical meaning) can be based on intellectualizing the uncertainty and its 
resolution by understanding formal musical relationships, giving rise to intellectual 
intramusical meaning, or it can be based on feeling the tension and relaxation, giving 
rise to emotional intramusical meaning.
72
 He also believes that the disposition of the 
listeners and whether they were formally trained determines whether they will 
experience a musical event emotionally or intellectually. Formally trained listeners 
will wait for what they understand as the resolution of a dominant chord, while the 
untrained listeners, especially if they understand music primarily in emotional terms 
will feel the delay of the chord resolution as affect.
73
 But even though emotional and 
intellectual responses to music are psychologically different, Meyer adds, they depend 
on the same stylistic habits, and the same musical processes give rise to and shape 
both types of experience.
74
 
 Meyer adds that the meanings observed in music are not subjective. The 
intramusical or extra-musical relationships, “though a product of cultural experience, 
are real connections existing objectively in culture. They are not arbitrary connections 
imposed by the capricious mind of the particular listener.”
75
 Both intramusical and 
extra-musical meanings are dependent upon learning.
76
 He emphasizes that 
understanding music is not a matter of dispositional knowledge, for example, 
knowing “that in Western music of the past three hundred years (...) the dominant 
seventh chord creates an expectation that (...) the tonic chord will be forthcoming. The 
expectation must have the status of an instinctive mental and motor response, a felt 
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urgency, before its meaning can be truly comprehended.”
77
 To illustrate this kind of 
ingrained habit, Meyer cites the humorous story of “the young composer who got out 
of his bed and ran to the piano to resolve a dominant seventh chord which someone 
else had left unresolved.”
78
 
 Thus, as opposed to unified views such as formalism and expressionism, 
which accept only one kind and source of meaning (intramusical and intellectual 
versus extra-musical and emotional meaning), Meyer allows a multitude of aspects of 
meaning, which can be differently combined with each other, and can arise out of the 
same musical structures. 
 The next section proceeds to connect these philosophical debates concerning 
musical meaning with the experimental psychological research. I will present three 
groups of results concerning the cognitive processing of syntax and semantics in 
music, and show that they are relevant to the debates about musical meaning. 
                                                 
77





2 Experimental Results Related to Meaning in Music 
 
2.1 Formalistic Meaning in Music 
The first group of results is relevant for the formalistic claim that meaning can be 
found in musical structure alone, and for the corresponding claim about intramusical 
intellectual meaning in Meyer‟s pluralistic account. This study shows that meaning 
and understanding of music are indeed significantly connected to the structural 
properties of music, and that the listeners make sense of the musical input by paying 
attention to the structure of music. 
 Namely, a neuroimaging study by Steinbeis and Koelsch explored the 
electrophysiological reactions of the brain – event-related potentials (ERPs) – to a 
certain type of musical stimuli.
79
 This means that there are changes in the electric 
activity of the brain which occur each time the subjects perceive certain kind of 
musical stimuli, and these changes can be measured instantaneously with the use of 
EEG. More specifically, the study focused on a group of neurological changes that 
usually occur as a response to violations of syntax and semantics in language, and 
found similar changes in response to certain violations of musical structure. 
 The study aimed to test whether some of these neurological reactions may 
have something to do with the processing of meaning in music. Music material 
included in the study was designed so that it does not refer to anything outside itself – 
no titles, lyrics or other extra-musical signals were associated with the music material. 
The reactions of the participants were supposed to rely solely on the interactions 
between formal features of music, more specifically, on the tension-resolution 
patterns which are known as characteristic of the majority of compositions in Western 
music (see Section 1.3).
80
 The authors succeeded in demonstrating that even the 
simplest structural features of musical structure are indeed capable of communicating 
meaning without referring to extra-musical events. 
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Background of the Experiment 
The authors of the experiment I will present rely on the known relationship between 
the „tension-resolution patterns‟ perceived in music and the relationships among the 
elements of a musical sequence (such as tones or chords) within the hierarchical 
organization such as the Western tonal system.
81
 They cite the results of the previous 
research which showed that the perception of „closeness‟ between two tones is 
correlated with the closeness of the keys the tones belong to. In addition, tones within 
the same key are perceived are more or less „stable sounding‟ depending on their 
function in the key.
82
 Their experimental design relies also on the fact that it was 
found that harmonic distance between tones or chords correlates with the perceived 
degree of (in)stability in music. Harmonic distance is commonly represented by the 
circle of fifths (See Figure 1), and this allows for an empirically measurable 
representation of the stability in music as well.
83
 Further, it was argued in previous 
studies that in the basis of this perceptual phenomenon is a rule called the „hierarchy 
of stability‟. According to this rule, the closeness of the chord to the given harmonic 
context directly correlates with the perception of stability of that chord.
84
 This was 
confirmed by the studies that found that the ratings of the tension perceived in musical 
events correlate with how far the event is from the „tonal root‟, in both chord 
sequences
85
 as well as musical pieces.
86
 Other studies complement this by showing 
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that even after hearing a single chord, the subjects form expectations regarding the 





Figure 1: The circle of fifths. The outer letters represent major keys and the 
inner letters alongside them represent their relative minor keys. The closer 





The authors of the present study attempted to add a different contribution to the 
experimental work already carried out. Namely, they note, the majority of research on 
tension-resolution patterns so far compared music with language with regard to their 
structural organizations, and showed that we can plausibly posit a „syntactic analogy‟ 
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between music and language.
89
 The authors of the present experiment, however, wish 
to readdress the issue whether these formal patterns in music can also be related to 
meaning, i.e., to examine whether it is plausible to posit a semantic analogy between 
music and language as well.
90
 
 Their attempt consisted in investigating a specific neurological reaction 
already researched in the studies of musical expectations,
91
 called the N500.
92
 This 
reaction was observed in the previous studies as a part of the participants‟ response to 
final chords of harmonic sequences failing to fulfill harmonic expectations, for 
example, when the chord after the dominant chord fails to return to the tonic (which 
would be common in the Western music harmonic progression). The occurrence of 
this reaction was hitherto interpreted as reflecting (the violation of) harmonic 
integration, i.e., in the context of the syntactic analogy.
93
 The reason for reassessing 
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this interpretation lies in the observation of the physiological similarities between the 
already mentioned N500 and another reaction, named the N400, which was observed 
as a response to semantically unexpected sentences.
94
 This has prompted the authors 
of the present study to entertain the possibility that the N500 may also have something 
to do with the processing of semantics in the case of music.
95
 The main goal of their 
study was to assess this hypothesis, and possibly confirm the plausibility of a 
semantic analogy between music and language. 
 
Procedure 
The study involved 26 musically untrained subjects. In the experiment, the subjects 
were simultaneously presented with a linguistic sentence and a sequence of musical 
chords. The study tested the interference between processing language violations and 
musical expectancy violations. More specifically, it was tested whether, when the 
subjects hear the linguistic and harmonic violations simultaneously, there are 
interferences between the respective neurological reactions to these violations.
96
 
Examples of sentences used in the experiment are given in Table 1. 
The sentence material involved 39 sentences, each composed out of 5 words. 
There were three versions of each sentence: a syntactically correct and semantically 
expected one (Table 1A), a syntactically correct and semantically unexpected one 
(Table 1B), and a syntactically incorrect and semantically expected one (Table 1C). 
The semantically „incorrect‟ sentences are more accurately described as unexpected.
97
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A B C 
Sie wuerzt das fade Essen. 
She is making the dull meal. 
Sie schaetzt das fade Essen. 
She appreciates the bland food. 
Sie wuerzt den faden Essen. 
She is eating a stale food. 
Sie windelt das kleine Kind. 
She diapers the little child. 
Sie kontrolliert das kleine Kind. 
She controls the little child. 
Sie windelt den kleinen Kind. 
She diapers a little child. 
Er zerbricht das leere Glas. 
He breaks the empty glass. 
Er oefnet das leere Glas. 
He opens the empty glass. 
Er zerbricht den leeren Glas. 
He breaks a empty glass. 
Table 1: Examples of sentences used in the experiment. 
Column A: A syntactically correct sentence, with the semantically expected word at the end 
(correct sentence); 
Column B: A sentence in which the word at the end is semantically unexpected (syntactically 
correct sentence with a semantical violation); 
Column C: A sentence in which the definite article and the adjective do not correspond to the 
last word (syntactically incorrect sentence without a semantic violation).
98
 
Musical stimuli consisted of 78 five-chord sequences. The chords were played 
so that each chord is presented simultaneously with one visually presented word of 
the sentence. Musical sequences were composed so that they contain the common 
Western music harmonic progressions, starting with the tonic chord, and proceeding 
in a way which creates high expectation of hearing the tonic chord again at the end of 
the sequence. The sequences were composed in two variations, either ending with the 
tonic chord (the expected condition), or with a Neapolitan chord (the unexpected 
condition).
99
 In tonal harmony, the function of the Neapolitan chord is to prepare the 
dominant chord. Neapolitan is perceived as an unstable chord with an immediately 
recognizable poignant sound, which is expected to lead to the most intense chord of 
the sequence, usually the dominant chord. Thus, when it is instead heard after the 
peak, i.e., after the dominant chord, it breaks expectations of even the musically 
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untrained listeners which are merely familiar with Western music (such as the 
participants of this study).
100
 
 In the experiment, each of the three versions of the sentence was combined 
with each of the two versions of the musical sequence.
101
 The design of the 
experiment is shown in Figure 2. 
 
 
Figure 2: Examples of stimuli used in the experiment.
102
 
Upper part of the image: musical stimuli – the syntactically correct (ending with the 
tonic chord), and the syntactically incorrect one (ending with the Neapolitan chord). 
Lower part of the image: linguistic stimuli – three versions of five-word sentences. 
In order to test the interference between processing of language violations and 
musical expectancy violations, the researchers used an „interaction paradigm‟ known 
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from the previous research.
103
 They also relied on an assumption suggested by earlier 
research that music and language have common neurological processing resources.
104
 
According to this assumption, music and language share resources dedicated to 
processing their structural aspects.
105
 While they admit that it is difficult to quantify 
the extent of available processing, they add that there are studies which suggest that 
these resources are limited.
106
 
 The researchers first tested the reactions to the violations separately. They 
found that syntactically violated sentences elicit in the listeners a reaction called the 
“left anterior negativity” (LAN).
107
 The semantically unexpected sentences elicited 
the already mentioned N400, which is known to be related to semantics in language 
from earlier research.
108
 The harmonic violation elicited two distinct reactions: the 
N500, and the “early right anterior negativity” (ERAN).
109
 These separate reactions to 
the different types of violations are shown in Table 2. 
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Type of violation in the stimuli Neurological reaction elicited 
Syntactic language violation LAN 
Semantic language violation N400 
Harmonic violation ERAN and N500 
 
Table 2: Types of violations and the respective neurological reactions they 
elicit in the listeners. 
 
After separate measurements, they tested whether there would be interactions between 
these reactions when the subjects are presented with linguistic sentences and musical 
sequences simultaneously. The study aimed to reveal whether either of the two 
neurological reactions to harmonic violations (ERAN and N500) reflects the 
processing of semantics in music.
110
 As already mentioned, the background 
assumption adopted in this study was that music and language share the (limited) 
resources dedicated to processing of their structural aspects. When the subject is 
presented simultaneously with the harmonic and linguistic violation, there are three 
possible outcomes concerning the behavior of either ERAN or N500: 
1) The reaction is reduced only when it occurs simultaneously with the semantic 
linguistic violation. This would suggest that the reaction itself also reflects semantic 
processes related to the harmonic violations, since it shares the limited resources with 
semantic processing of language input.
111
 
2) The reaction is modulated only when occurring simultaneously with the syntactic 
linguistic violation. This would suggest that it also reflects syntactic processes of the 
harmonic violations, since it is the syntactic processing resources that are shared.
112
 
3) The reaction is modulated when it occurs simultaneously with either semantic or 
syntactic language violation. This would suggest that the reaction might reflect more 
general memory demands (resulting from any kind of unexpected event).
113
 









Since in the previous research the function of the reaction named ERAN was 
associated with the syntactic processes,
114
 the authors of this experiment hypothesized 
that ERAN will be reduced only when coinciding with the syntactic violations of 
sentences (option 2).
115
 More importantly, they were interested in the behavior of the 
N500 because, as already mentioned, it possesses physiological similarities with the 
N400 which is already associated with semantic processing. Along with the 
hypothesis concerning the behavior of ERAN, the other main hypothesis was that 
N500 will be modulated only when occurring simultaneously with the semantic 





The results confirmed both hypotheses. The interference occurred exclusively, as 
hypothesized, between ERAN and the syntactic violations on one hand, and between 
N500 and the semantic violations on the other hand. ERAN was significantly 
modulated by the syntactic violation, and remained unaffected by the semantic 
violation (confirming the option 2). Conversely, N500 was only significantly 
modulated only by the semantic violation, and remained unaffected by the syntactic 
violation (confirming the option 1). The interference between the neurological 
reactions is shown in Figure 3. This is taken to indicate that ERAN reflects syntactic, 
and N500 semantic processes related to the harmonic violations of musical sequences, 
and that neither of them seems to be associated with the more general processes 
related to attention or working memory (because they were reduced for only one type 
of language material violation), thus refuting option 3 for both reactions.
117
 The 
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authors further note that, since the semantic unexpectedness in the language material 
was very mild, the results concerning the behavior of the N500 reaction are even more 





Figure 3: Illustration of the interference between the responses to the simultaneously 
presented violations in linguistic and musical material. When the violation of musical 
material is presented simultaneously with a syntactic violation of a sentence, the ERAN 
response becomes reduced. When the musical violation is presented with a semantic 
violation of a sentence, only N500 is reduced.  
 
The results also confirm the background assumption that music and language share 
the neural resources dedicated to the processing of their structural aspects, and that 
these resources are indeed limited – since the reactions tended to get reduced when 
occurring simultaneously. If the resources were unlimited, reactions to both linguistic 
and harmonic violations might have fully developed, and the experiment could not 
allow determining whether the resources are indeed shared, whether there are 
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interactions occurring between different neurological reactions, and which reaction 
reflects which aspect (syntactic or semantic) of processing. 
 The researchers additionally note that, while it has already been shown that 
music and language share neural resources on the syntactic level,
119
 the data obtained 
in this experiment are the first to show that the two domains (music and language) 
also share neural resources on a semantic level.
120
 This suggests that it is plausible to 
posit not only a syntactic, but also a semantic analogy between music and language. 
 
 
Implications of the Results 
 
Relationship Between Structure and Meaning 
The results of the present study show evidence of an interaction between the 
processing of the harmonic structure and the processing of the semantic aspect of 
language. This can be taken to indicate that paying attention to the structure in music 
leads to semantic processing. In other words, the listeners seem to make sense of 
music through the features of its structure. This study, thus, provides evidence that the 
formal properties of music alone can be perceived as meaningful even by musically 
untrained subjects. This also indicates that musical form alone can convey meaning 
even if it does not refer to, or associate the listeners with other meaningful objects or 
extra-musical events. 
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The Role of Musical Expectations 
These results seem to support Meyer‟s view that meaning in music is not necessarily 
tied to moods or emotions, and that it can arise out of familiarity of the listeners with 
the regularities in music, implicitly acquired through frequent exposure to music or a 
particular style (see Section 1.3).
121
 Even though the participants were not musically 
trained, their reactions to the sequence endings atypical for Western music show that 
they did have implicit expectations of how the sequences would end. The meaning 




These results also seem to support the formalist claim of the existence of specifically 
musical meaning, in that musical structures themselves are perceived as meaningful 
(see Section 1.1). This is in accord with the formalists‟ postulation of the existence of 
purely musical ideas. In other words, the musical sequences presented in the 
experiment seemed to be developing the musical idea in one direction (toward the 
tonic chord at the end), and then switched to an atypical chord, leading to a slight 
surprise reaction in the listeners, similar to the reactions to the semantically 
unexpected sentences. In addition, the formalistic claim that musical form is the 
content of a musical piece seem compatible with the finding that the same change in 
musical form is reflected on the neural indicators of both syntactic and semantic 
processing. This twofold reaction to the same violation might be interpreted as 
registering a violation of both the form and the content of the musical sequence. 
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Semantic Analogy Between Music and Language 
Since the results supported the experimenters‟ postulation of a semantic analogy 
between music and language (in addition to the already discussed and researched 
syntactic one), it seems natural to follow the analogy further, and ask which aspect of 
music constitutes its semantics, and which constitutes its syntax. Since the analogy 
posits the existence of two separate aspects (supported by two separate neurological 
reactions for processing each aspect), how is this distinction reflected in the music 
itself? The question is especially intriguing due to the fact that the structural harmonic 
violation in this experiment seems to have violated both syntax and semantics – 
judging by the two separate processing reactions. 
 The authors of the experiment did not offer any suggestions regarding this 
question. I propose a distinction that might fit the syntax-semantics analogy with 
language, yet still capture the specific manner in which music operates, regardless of 
its similarities with language. 
 
What are Musical Syntax and Semantics 
Musical syntax can be understood as the group of rules defining certain musical style 
or genre. These rules can be more or less specific, depending on whether they apply to 
e.g. Western music in general, or to a specific genre within that style, or even more 
specific if they define a certain subgenre. For example, although classical music, jazz, 
and pop music all adhere to certain very general rules of Western music (similar 
harmonic structure, phrases ending with cadences, etc.), each of them adheres to their 
own, more specific set of rules which makes them recognizable as those specific 
genres. The rules which define a certain genre constitute the syntax of music 
belonging to that genre. The listeners internalize these rules as they become familiar 
with the music of that genre, either explicitly, through training and theoretical 
knowledge, or implicitly, through frequent exposure to such music. When the defining 
rules of the genre are violated, the violations can be heard as a syntactic mistake 
within the genre, or sometimes as entering a different genre. If the violations of a 
given syntax are sufficiently consistent or skillfully performed, they tend to constitute 
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rules of an alternative syntax. Excerpts of atonal music, for example, if played 
randomly within the context of tonal music, will most probably be heard as 
mistakenly breaking the syntactic rules of tonal music. However, if the violations are 
consistent enough, they may cue the listeners to hear these violations as part of an 
alternative, atonal syntax. 
 Musical semantics, on the other hand, can be understood as the aspect of 
music which consists in the specific musical ideas that the composer wished to 
express – within a given style or genre. These ideas can be more or less interesting, 
original, complex or simple. They consist in the composer (more or less skillfully) 
manipulating the music material within the rules of a given style or genre. For 
example, sometimes the composer can perfectly adhere to the rules of a genre, albeit 
the musical ideas presented in the work are dull. Conversely, the composer can violate 
the syntax of a style (e.g. briefly adhere to the rules of a different style), in order to 
further develop the musical idea and make it more interesting. 
 
Musical Syntax and Semantics in the Experiment 
Furthermore, just like in language, sometimes the same act in a musical sequence can 
violate both syntax and semantics simultaneously (e.g. if the last word of the sentence 
“She is making the dull meal” was omitted, the sentence would both lose its meaning 
and become syntactically incorrect). I believe it is exactly what was performed in the 
present experiment. Namely, no matter how short the musical sequence (it consisted 
of only five chords), the appearance of the Neapolitan chord at the end of the phrase 
after the dominant chord violated both the musical idea that the listeners might have 
expected to develop in the sequence, as well as the rules of the style of Western 
music. 
 My proposition also fits the formalistic idea that the content of music lies in 
the form itself (see Section 1.2). Musical ideas are manifested in the formal structure, 
and this formal structure possesses a syntactic and a semantic level. That is what 
enables the same structural violation (such as the one performed in the experiment) to 
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violate both levels at once, and elicit two separate neurological reactions (ERAN and 
N500) to the violation of each level. 
 
2.2 Emotional Meaning in Music 
The second group of results introduces another possibility into the debate on meaning 
in music. Steinbeis, Koelsch and Sloboda designed an experiment which should 
directly test the role of the tension-resolution patterns in music in creating emotional 
responses in the listeners.
122
 
 This study is relevant for Meyer‟s claim that properties of musical structure 
alone (without the help of referential or extra-musical signs) can generate emotional 
meaning (see Section 1.3). The results obtained could also be relevant for the 
expressionists, in case their accounts of emotional meaning in music did not rely 
exclusively on the referential correspondences between musical elements and 
particular emotions (see Section 1.1). Unfortunately, they did not explicitly refer to 
this distinction of the sources of the emotional meaning in music, and thus it is not 
clear how relevant these results are for those accounts. 
 
Background of the Experiment 
The design of the present experiment relies on the similar background as the previous 
experiment on specifically musical meaning (Section 2.1). It also relies on the 
generally acknowledged claim that cognitive processes take part in the emergence of 
emotional processes, and that among cognitive processes in general, expectations are 
especially important, since they lead the subjects to feelings of satisfaction, 
disappointment, surprise, etc. 
123
 In particular, the authors of this study focused on 
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harmonic expectations, and their role in generating emotional responses. Even though 







 this study focused on harmony only, because harmony is the aspect of 
music which can most conveniently be quantified by means of the circle of fifths (See 




Expectations and Harmonic Distance 
Harmonic expectations are known to be related to the principles of harmonic distance 
underlying Western music, meaning that chords distant from the tonal root are usually 
less expected than chords closer to the root.
128
 For example, if the section of the 
musical piece is in the key of C (meaning that C note is the root), it is expected to hear 
the G or D chords, but it is very unexpected to hear G flat chord (see Figure 1). 
Importantly, having these expectations does not require conscious knowledge of the 
principles of harmonic distance. They can occur by unconscious processing of 
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 which is the result of implicitly learning harmonic principles 
through repeated exposure to Western music (see Sections 1.3 and 2.1). In other 
words, familiarity with certain musical style has a more important role in forming 
harmonic expectations than any theoretical knowledge.
130
 The connection between 
expectations and harmonic distance was empirically supported in one previous study 
which showed that, after hearing only one chord, the participants have expectations 




Harmonic Distance and Tension 
Harmonic distance, on the other hand, was related to the musical „tension‟ perceived 
by the listeners. Chords far away from the tonal root (e.g. G flat in the key of C) tend 
to be perceived as more tense than chords closer to the root (such as, say, F, G, D, 
etc.). This connection between tension and distance was empirically supported in 
studies with chord sequences,
132
 and in studies using real music,
133
 which showed that 
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Tension and Emotions 
Another connection, also established in previous research is between tension and 
emotions in music. In one study on the expressive properties of dance and music, 
participants were asked to rate, first, the amount of tension they perceived in music, 
and then the strength of the „expressed emotion‟. The results showed high correlations 
between these ratings both in regard to whole musical pieces and on the „moment to 
moment‟ level.
135
 The authors of the following experiment consider this finding as 
significant. They believe that the tension perceived in music perhaps represents a 
connecting link between musical expectations and emotions felt by the listeners. They 
posit musical tension as a „connecting concept‟, which could help us understand 





The experiment I will present in this section relies on the correlations found between, 
first, musical (un)expectedness and harmonic distance, second, harmonic distance and 
tension, and finally tension and felt emotions. Based on this multiply mediated link 
between musical expectations and emotions, the authors of the following study 
wanted also to test whether there might also be a direct link between these two 
phenomena. Their experiment was designed to directly test the correlation between 
musical unexpectedness and emotional responses.  The authors searched for this 
correlation by comparing emotional responses in the listeners (by measuring 
subjective ratings and physiological indicators) with musical passages with different 
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The study involved 24 participants, twelve of which were musically trained, with 
averagely 13.8 years of musical education. The other twelve did not have any musical 
training beyond the one routinely provided at school.
138
 
 As stimuli, the authors used excerpts from six compositions by J. S. Bach. 
Each excerpt had three versions. The first was the original Bach‟s version, which 
incorporated an unexpected event, usually occurring in the cadence. The other two 
were electronically manipulated versions of the original excerpt, so that in the place of 
the unexpected event, the participants hear either a more expected event, or an even 
more unexpected event.
139
 The unexpectedness of the event by which these versions 
differed was determined by the authors of the study, according to their „musical 
intuition‟, which they afterwards substantiated by measuring the distance of the event 
(the „target‟) from the tonic root, through the use of the circle of fifths.
140
 The more 
expected manipulation of the excerpt usually contained a return to the tonic at the end, 
while the very unexpected one contained a Neapolitan chord instead of the tonic.
141
 
Examples of these three versions of the sequence differing in expectedness are shown 
in Figure 4. 
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 For an explanation of the atypicality of the Neapolitan chord occurring after the dominant 




Figure 4: Examples of musical sequences used in the study.
142
 
The sequence starts in D-major. After passing through the subdominant and dominant chords 
(a common progression in Western music), the ending chord is: 
A) b-minor – the parallel minor of D-major. This is the slightly unexpected ending which 
appears in the original sequence; 
B) D-major – the tonic chord. Returning to the tonic is the most expected ending of such a 
sequence, and it is thus the more expected version than the original; 
C) E flat-major – the Neapolitan chord. The appearance of the Neapolitan chord after the 
dominant is highly atypical for Western music, and this sequence ends in a far more 
unexpected way than the original. 
 In the experiment, the researchers searched for both behavioral and 
physiological evidence of the connection between the unexpectedness of the final 
chord in the sequence and the emotional reaction of the subjects. 
In the behavioral part of the experiment, three measures were recorded:  
(a) the intensity of felt emotion during the musical sequence; 
(b) the intensity of the tension they perceived in music; and 
(c) the „overall intensity‟ of emotional response rated at the end of each sequence. 
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The subjects gave self-reports on these three subjective measures, by rating each 
measure on the continuous scale from 0 to 100 for measures (a) and (b), and from 1 to 
10 for measure (c).
143
 
 In the physiological part of the experiment, the researchers recorded several 
physiological measures while the subjects were listening to the musical sequences: 
electrodermal activity (EDA), the inter-heartbeat interval (IBI), and the changes in the 
electrophysiological activity of the brain (measured in event-related potentials, or 
ERPs).
144
 The relevance of the physiological measures will be explained bellow. 
 Electrodermal activity (EDA) indicates the variation of the electrical 
properties of the skin as a result of sweat secretion. In other words, EDA refers to the 
changes in „skin conductance levels‟. Sweating is controlled by the sympathetic 
nervous system, and the rise of skin conductance level resulting from the sweating is 
an indication of psychological or physiological arousal.
145
 
 Inter-heartbeat interval (IBI) refers to the time interval between individual 
beats of the mammalian heart, and it is generally measured in units of milliseconds. In 
healthy heart function, this interval is irregular – it varies from beat to beat. In other 
words, the intervals between heart beats are normally of different lengths. For 
example, the interval between the successive heartbeats can be 0.86 seconds between 
one pair of succeeding heartbeats and 1.34 seconds between another pair of beats. 
This is colloquially called “healthy irregularity”.
146
 When a series of these intervals is 
calculated, it gives a measure called heart rate variability (HRV). Higher variability 
indicates higher irregularity between heartbeat intervals. Lower variability (it can 
reach as low as 0) indicates more regular inter-heartbeat interval. While generally 
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these measures can indicate certain health conditions, when measured in individual 
persons across a short time-span and compared, they can reveal information about 
their emotional states. Heart rate variability is known to be higher during pleasant 
experiences, related to relaxation or other non-stressful or pleasant situations, while, 
conversely, during tense and unpleasant states, the variability decreases, indicating 
that heartbeats follow a stricter pattern.
147
 
 The empirical literature on emotions as well showed that these two measures 
(EDA and IBI) correlate with the valence and the arousal dimension of the emotional 
experience.
148
 Arousal (measured by the electrodermal activity) indicates the degree 
of emotional intensity: higher arousal means higher intensity of a felt emotion. 
Valence (measured by the heart rate variability) refers to the perceived 
(un)pleasantness of the stimulus. Higher variability is correlated with higher 
pleasantness, and vice versa. By recording changes in these two physiological 
measures, the authors of the experiment searched for empirical evidence related to the 





The authors of the present experiment combined several measures in order to obtain a 
„more integrated analysis‟. They formulated their hypotheses in regard to each 
measure. They predicted that harmonic unexpectedness will correlate with: 
(a) the subjective ratings of emotional intensity during listening; 
(b) the subjective ratings of the tension perceived in the sequences; 
(c) the subjective ratings of the overall emotional intensity after the sequences; 
(d) an increase in heart rate variability and electrodermal activity; 
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(e) the increase of the amplitude of the neurological reaction („early right anterior 
negativity‟, or ERAN)
150
 which reflects the processing of the unexpected stimuli; 
The authors of the study also predicted that (f) the musically trained subjects will 
show stronger reactions in both behavioral and physiological measures than untrained 
subjects. They based this prediction on the assumption that musically trained subjects 
have internalized the rules of Western music to a higher degree, “and should therefore 






The results of the behavioral part of the study showed that local emotionality 
judgments (a), recorded continuously during the listening of the musical pieces, 
showed no increase with the increase of harmonic unexpectedness. On the other hand, 
local tension judgments (b), also recorded continuously, correlated with 
unexpectedness, in a way that the greatest increase in tension followed the most 
unexpected harmony. The overall emotional impact ratings (c) given at the end of 
each musical sequence also correlated with musical unexpectedness, with a significant 
difference between all three conditions, in the same way as for the tension judgments 
(expected < unexpected < very unexpected). The harmonic expectancy violations 
consisted of only one chord, and the authors of the study note that “it is therefore 
particularly striking that perceived tension and the overall emotional impact of a 
musical piece” can be influenced by “as little as one specific musical event.”
152
 
 In summary, significant effects of harmonic unexpectedness were found for 
local tension and overall emotional response report, and thus hypotheses (b) and (c) 
were confirmed, while hypothesis (a) regarding local emotional response was refuted. 
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The physiological results complement the subjective reports of the participants. 
Similarly to the judgments on local tension perceived in the music, the electrodermal 
activity (EDA) increased with the increase of harmonic unexpectedness. This suggests 
that arousal correlated with harmonic unexpectedness. More specifically, this measure 
increased significantly for the unexpected (original) versions in comparison to the 
expected versions, and increased the most for very unexpected harmonies.
153
 
 The inter-heartbeat interval (IBI), however, did not increase with the 
unexpectedness. Since inter-heartbeat interval is an indicator of valence (pleasantness 
or unpleasantness) of the subject‟s experience, this lack of significant changes 
indicates that harmonic unexpectedness may not be related with the valence 
dimension of an emotional response, but instead solely with the degree of arousal.
154
 
 The results of the EEG showed that the unexpected (original) chord elicited a 
distinct neurological reaction related to the structural violations of auditory input 
(ERAN), as hypothesized in (e). This means that the participants registered the 
unexpected musical event, at least unconsciously. More importantly, the amplitude of 
this measure was even larger for the very unexpected chord (Neapolitan Sixth). The 
finding that the amplitude was larger for the very unexpected than for the merely 
unexpected chord supports the assumption that such neurological response is sensitive 
to the degree of harmonic unexpectedness, since the higher music-syntactic 
irregularity (in the very unexpected version) evoked a larger amplitude than the 
milder irregularity (in the original version).
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 Interestingly, even though the measures significant for the emotional response 
did not differ in musicians and non-musicians, the neurological reactions occurred 
slightly earlier in musicians, and were accompanied by certain additional 
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 This indicates that musicians processed the unexpected chords more 
rapidly, or merely differently, but in any case, these differences did not lead to the 
different emotional responses. This was contrary to the part of the hypothesis (f) that 
claimed that musicians will have stronger emotional responses because they are more 
familiar with the rules of Western music. 
 In summary, the physiological results only partly confirm hypothesis (d) by 
establishing a correlation between electrodermal activity (EDA, which indicates 
emotional arousal level) and harmonic unexpectedness. The correlation between 
valence dimension of emotion was not found. Hypothesis (e) regarding the correlation 
between neurological reactions characteristic for the processing of structural 
violations and harmonic unexpectedness was also confirmed by the results. The last 
hypothesis (f), proposing stronger reactions in musicians to the irregular events was 
only confirmed for neurological processing, but not for the emotional arousal and 
subjective ratings. 
 
Implications of the Results 
 
Musical Expectations and Emotional Responses 
Even though a significant correlation between the valence dimension of emotions 
(indicated by the inter-heartbeat interval or IBI) and harmonic unexpectedness was 
not observed, the correlation of unexpectedness with the emotional arousal (indicated 
by the increased electrodermal activity or EDA, the subjective ratings of tension, and 
of overall emotional response) provides some evidence in support of the role of the 
musical structure and musical expectations in the emotional experience of the 
listeners. These results, thus, establish the relationship the authors hoped for, namely, 
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the relationship between harmonic expectancies and emotional responses, which was 
missing in the empirical literature on music and the emotions. 
 The direct proportion of the amplitude of the neurological reaction (ERAN) 
with the other measures supports the notion that it was the harmonic irregularity that 
was „responsible‟ for the emotional response, since it confirms that the irregularities 
were processed, even if the participants were not conscious of them.  
 The authors of the study took these findings to suggest the existence of a 
causal link, starting with the perception of tension (caused by harmonic 
unexpectedness) which induces an increase in arousal, and the arousal finally 
predisposes the subjects to an increase in an overall emotional response.
157
 
 The lack of differences between musically trained and untrained subjects in 
both behavioral and physiological indicators of an emotional response reveals that this 
causal chain, as well as the intensity of the emotional response to music do not depend 
on the degree of expertise. In addition, the authors of the study emphasize that the 
emotional influence on the subjects was evoked by musical sequences which were 
“synthesized electronically and possessed none of the other expressive attributes 
normally inherent to human performance (e.g., variations in tempo and loudness).”
158
 





Support for Meyer’s Account 
These results can be taken to support Meyer‟s claim that it is possible for the 
properties of the musical structure itself to have emotional meaning for the listeners, 
even without referencing emotions with extra-musical signs (such as titles, etc.), or 
the (also extra-musical) correspondences between particular musical elements and 
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particular emotions. In other words, this study supports Meyer‟s notion of 
intramusical emotional meaning, since it is shown that music can have an emotional 
impact solely through the fulfillment or suspension of specifically musical 
expectations (see Section 1.3). 
 
Limitations (and Potential for the Expressionists) 
The lack of local emotionality changes suggests that harmonic unexpectedness only 
predisposes the listeners to an increase in the general emotional arousal (indicated by 
the ratings of the overall emotional intensity), which further leads to a stronger 
experience of the particular emotion correlated with the musical piece. Since the 
structural changes affected only one main dimension of emotion (the arousal), and did 
not affect the valence of the emotional experience, there is still room for interpretation 
of the relevance of these results for the issue of emotional meaning in music. 
 
Suggestions for Further Research 
The limitations of this study leave some potential for the expressionists, who can 
claim that the correspondences that they posit between musical elements and 
particular emotions are needed to supplement the structural events with the valence 
dimension of emotions. In other words, the expressionists could claim that the 
tension-resolution patterns account only for the general arousal of the listener, while 
the correspondences are what turns this general arousal into a more specific emotional 
experience (see Section 1.1 for details on the expressionist view). Such 
correspondences can be tested empirically. 
 Similarly, more studies need to be conducted that focus on the physiological 
markers of different emotions experienced as a result of different structural features. 
One of the rare studies which systematically examined a number of physiological 
measures related to emotional processing found that sad musical sequences had the 
highest impact on the cardiac and the electrodermal system, while happy sequences 
influenced the respiratory system, and fearful sequences affected mainly the 
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cardiovascular one, thereby indicating that different emotional character of music may 
evoke emotions with different physiological characteristics.
160
 Their results, along 
with the results of the present study, suggest the possible direction for further 
empirical exploration of the relationship between musical structure, meaning and the 
emotions, in which different emotional characteristics of musical structure could be 
brought into a relation with the different emotions. 
 
2.3 Conceptual Meaning in Music 
The third group of results provides some surprising insights for the debate on meaning 
in music. Instead of lending support for one or the other kind of meaning already 
postulated by the philosophers, it introduces new possibilities regarding the scope of 
musical meaning. While the philosophers debated on the primacy of the emotional 
versus specifically musical meaning, the following study presents an option that was 
not entertained by the philosophers, namely, that musical structure might possess 
conceptual meaning, independently of extra-musical signals such as titles, lyrics or 
programs, and also not mediated by the emotional meaning.
161
 
 Both extreme sides of the philosophical debate on meaning – the formalists 
and the expressionists – agreed that music cannot convey this kind of conceptual 
content (see Sections 1.1 and 1.2). Additionally, even though he was more permissive 
to the various types of meaning than other theoreticians, Meyer did not mention the 
possibility of extra-musical conceptual meaning either (see Section 1.3). 
 The following study provides evidence for the relationship between musical 
structures and concepts denied by the philosophers, and therefore refutes one of the 
few points of (at least implicit) agreement between the debating parties. 
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Background of the Experiment 
Priming 
The method used in the following study involved “priming” – a technique commonly 
used in experimental psychology, whereby exposure of the subject to one stimulus 
(called the „prime‟) influences (affects the speed of) a response to the subsequent 
stimulus (usually called the „target‟). Positive priming is priming that speeds up 
processing of the target stimulus. This effect on the processing speed is called the 
“priming effect.” There are several competing accounts of the exact underlying 
mechanisms of the priming effect,
162
 however, we do not need to go into details of 
those accounts. The authors of the following study rely only on the empirical evidence 
for the existence of such effect, regardless of its underlying mechanisms. More 
specifically, they rely on the existence of the semantic priming effect, where the 
prime and the target stimulus are semantically related. In semantic priming, 
processing of the target input is facilitated by the preceding input if the two inputs are 
semantically related. For example, the sentence “She sings a song” facilitates 
processing of the semantically related word „music‟, while it does not facilitate 
processing of the semantically unrelated word „sock‟.
163
 This effect can be observed 
in the behavioral reactions, by measuring the speed of the reactions of the 
participants, e.g. how fast they perform tasks related to the target stimuli. 
 The semantic effect can also be observed in the physiological reactions. If the 
EEG measurements are conducted during the priming experiments, they show a 
specific change in the electrophysiological activity of the brain. This change in 
activity, which is considered the physiological indicator of semantic priming is named 
the „N400‟ amplitude of the brainwave.
164
 For example, when a word (the target) is 
preceded by certain semantic context (the prime), the amplitude of the N400 
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brainwave is “inversely related to the degree of semantic fit between the word and its 
preceding semantic context.”
165
 In other words, the more semantically related the 
word is to its context, the lower the N400 amplitude, and vice versa. 
 
The Experiment 
The stimuli used in semantic priming experiments (e.g. words, sentences, morphemes, 
etc.) are usually taken from the linguistic domain. This study, however, expanded the 
domain to both linguistic and musical stimuli, in order to test whether the semantic 
effect might occur between the two domains. As the authors note, while intuitively it 
does seem plausible that certain passages of Beethoven‟s symphonies would prime 
the meaning of the word „hero‟, rather than the meaning of the word „flea‟, no studies 
were conducted to experimentally test such a relationship.
166
 If semantic relationships 
were observed between musical and linguistic stimuli, the authors hypothesize, it 
might indicate that music can transfer at least some conceptual content. The ultimate 
goal of their study, thus, was to test whether music can convey conceptual content, in 





In order to test this hypothesis, the authors conducted a classical semantic priming 
experiment, with the addition of musical excerpts as primes. More specifically, the 
experiment involved two kinds of primes: musical primes (musical excerpts), and 
linguistic primes (sentences). The target stimuli were single words. The experiment 
was designed to test the semantic effect between each group of primes and the target 
words. 
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In order to gain a preliminary assessment of the semantic relations between the primes 
and the targets, a pre-experiment was conducted, in which a large group of subjects
168
 
rated the „semantic fit‟ between numerous potential primes and target words, for both 
linguistic and musical primes. In other words, the subjects judged whether the stimuli 
were semantically close or not. They were asked to rate the degree of semantic fit 
between the primes and the target words on an 11-point scale, ranging from -5 
(semantically strongly unrelated) to +5 (semantically strongly related). The stimuli 
with non-significant ratings were discarded from the main experiment.
169
 
The main experiment 
In the main experiment, the target words were 44 nouns, half of which were abstract 
words, while the other half were concrete, e.g., „wideness‟, „narrowness‟, „needle‟, 
„cellar‟, „stairs‟, „river‟, „king‟, „illusion‟.
170
 Some of these examples, along with the 
musical pieces used as stimuli are shown in Table 3. 
 The musical primes were chosen based on several different principles. One 
third of them was chosen based on the self-reports of the composers. For example, the 
excerpt of Schönberg‟s String Terzett in which he claimed to had portrayed the 
stitches during his heart attack was used as the semantically related prime for the 
word „needle‟. Another group of musical stimuli was chosen based on musicological 
terminology. For instance, a sequence in which the notes are close together (extending 
in a narrow pitch range) was used as prime for the word „narrowness‟. Similarly, a 
sequence in which the notes are wide apart (extending in a wide pitch range) was the 
prime stimuli for the word „wideness‟. As an instance of another group of musical 
primes, the researchers mention the sequence from Stravinsky which can be said to 
sound fervent, and the word „fervent‟ is semantically related to the target word „red‟. 
For the concrete words, the authors chose musical primes which resemble the extra-
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musical sounds (such as the prime for „bird‟) or properties (low tones were primes for 




Table 3: Examples of the compositions and target words used in the study.
172
 
As already noted, half of the linguistic primes were semantically related to the target 
words, e.g., the sentence “The gaze wandered into the distance” was the semantically 
related prime for the target word “wideness”, while the sentence “The manacles allow 
only little movement” was the semantically unrelated prime to the same target word 
(See Figure 5). 
 In total, 122 musically untrained subjects participated in the experiment. 
Importantly, the subjects were not familiar with the musical stimuli used in the study. 
Thus their associations were not determined by knowledge of the titles, lyrics, or self-
reports of the composers.
173
 
   The main experiment consisted of a behavioral and a physiological part. In 
the behavioral part of the experiment, the subjects were asked to judge whether the 
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meaning of the prime stimulus is related to the meaning of the target word. Their 
judgments were collected separately for the linguistic and the musical primes.
174
 
 The physiological part of the experiment consisted in recording the 
neurological reactions of the subjects while they were being primed. A total of 176 





In the behavioral part of the experiment, the participants judged whether the prime 
and target stimuli were semantically related. The behavioral results show that the 
subjects‟ performance was high above chance for both musical and linguistic stimuli: 
they correctly categorized 80% of the target words after a musical excerpt, and 92% 
after sentences. „Correctly‟ in this case means that the answers of the participants 




 The physiological results, measured during the behavioral task, complement 
the behavioral results. They showed a larger N400 amplitude in cases where the 
participants were presented with semantically unrelated stimuli, compared to when 
they were presented with semantically related ones, and this is consistent with the 
results of previous research on the behavior of N400 in semantic priming 
experiments. 
 This gives evidence of the classical semantic priming effect that is already 
known to exist for the linguistic case, but was never tested for the relationship 
between instrumental music and words. The physiological aspect of the semantic 
priming effect did not differ between the language domain and the music domain with 
respect to latency, amplitude or scalp distribution. These findings suggest that music 
                                                 
174
 Ibid., p. 306. 
175
 Ibid., p. 306. 
176
 Koelsch et al., “Music, Language and Meaning,” pp. 303-4. 
60 
 
can convey considerably more semantic information than assumed so far.
177
 The 
examples of both types of primes and the changes in the N400 amplitude are shown in 
Figure 5. 
 
Figure 5: Examples of linguistic and musical primes. The primes semantically related to the 





Additional Experiments: Replicating the Results 
The results obtained in the main experiment were fairly surprising – it did not seem to 
make a difference whether words were primed with sentences or with musical 
excerpts. The performance success in semantically priming words with music was 
almost as high as for the sentence-primes. The physiological reactions after musical 
and linguistic primes were even more similar. 
 In order to test the robustness of these results, two additional studies were 
conducted. They were designed as variations of the main experiment. In the first 
variation, only the physiological reactions were measured. The participants were not 
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informed about the semantic relationships between primes and targets, but were 
instead told they were doing a memory test, while the neurological reactions were 
measured in the same way as in the main experiment. This variation tested whether 
the same physiological indicator of the semantic priming effect occurs when the 
participants do not pay attention to the semantic relatedness between the stimuli.
179
 
 In the second variation, the participants were presented with the same primes 
as in the main experiment, but instead of one target word, the primes were followed 
by a visually presented five-word list. The list involved two words already used in the 
main experiment for those primes (as a related and an unrelated target word), along 
with three other words randomly chosen from the pool of target words of the main 
experiment. The participants were asked to select one word from the five-word list 
that had the best semantic fit to the prime stimulus.
180
 
 The results of both experimental variations replicated the data of both pre-
experiment and the main experiment. In the first variation, semantically unrelated 
target words elicited a visible rise of the N400 amplitude after both linguistic and 
musical primes. The amplitude of the N400 was practically identical as in the main 
experiment, replicating the physiological effects of the main experiment, and 
indicating that the physiological aspect of the semantic priming effect does not 




 In the second variation, after the linguistic primes, the participants selected the 
correct target word out of the five-word list in 86% of the trials, performing 
significantly above chance (chance was set at 20%). After musical primes, they 
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 These results jointly support the conclusion that music can, just as language, 
prime the meaning of a word, and also demonstrate physiological indicators of 
semantic processing. 
 
Control experiment for the emotional content 
It may be objected that the target words used in the experiment possess emotional 
content, and that this emotional content may have interfered with the semantic 
priming effect, especially with the musical primes. It seems possible that musical 
excerpts might have primed words according to the emotional content they share with 
the target words. A control experiment was additionally conducted to test this 
possibility. A separate group of 26 participants was asked to rate the emotional 
content of each target word, on a scale ranging from „strong negative content‟ to 
„strong positive content‟, with „emotionally neutral content‟ in the middle. This 
control study was designed to test whether the target words perhaps differ 
significantly in their emotional content, which would lead to the interference of the 
emotional and the conceptual content. If the two target words that are presented after 
the same prime (the semantically related, and the semantically unrelated target) did 
not differ significantly in their emotional content ratings, they were categorized as 
„emotionally balanced‟. The ratings showed that for 64% of the primes, the two target 
words matched with the prime were emotionally balanced.
183
 
 When the physiological effects were calculated separately for the emotionally 
balanced and unbalanced pairs of targets, the results showed no difference between 
these two groups in the N400 amplitude. This suggests that the emotional content of 
target words did not interfere with the physiological aspect of the semantic priming 
effect, and that the musical stimuli did not merely prime the participants‟ emotional 
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Implications of the Results 
This study consisted of five experiments: the pre-experiment, the main experiment, 
the two variations, and the emotional content control experiment. Each experiment 
was performed with a different group of participants. When combined, the results of 
all five experiments jointly show, first, that musically untrained subjects who are 
presented with unfamiliar musical passages form similar associations between the 
passages and particular words. This suggests that the subjects found similar semantic 
content in the musical excerpts. Second, the corresponding neurological results 
indicate that the semantic priming effect occurs in the musical as well as in the 
language domain. The auditory perception of musical and linguistic primes similarly 
affected the participants‟ semantic processing when subsequently they were visually 
presented with the target words. This can be taken to suggest that music can influence 
processing of words just as language can. This further indicates that music can 
transfer semantically meaningful information and prime representations of concepts, 
independently of their emotional content. 
 Thus, it seems that meaning in music can include at least some conceptual 
content, embedded within the musical form itself, without extra-musical signs, and 
this conceptual content need not be emotion laden at all. 
 This implication is philosophically interesting due to the fact that it challenges 
both main philosophical positions concerning musical meaning – the formalists and 
expressionists. The two opposing positions both reject the possibility of music 
conveying conceptual content (especially abstract content), and instead argue whether 
music can convey emotional meaning without conceptual content (see Section 1.1), or 
whether it cannot convey definite emotional meaning at all (see Section 1.2). The 
conclusions of the presented study demonstrate that the only point of agreement 
between the debating philosophical parties is doubtful at least. Even Meyer‟s more 
permissive pluralistic view does not consider the possibility of conceptual meaning in 
music. His terminology allows it to be coined as extra-musical intellectual meaning, 
but it is unclear whether Meyer himself would allow it. 
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Conclusion of the First Chapter 
This chapter presented three philosophical views on the meaning that can arise from 
music. In summary, the expressionists advocate for the emotional meaning in music 
which arises out of presenting, imitating, expressing, evoking or in other ways 
associating the listeners with particular emotions, most often by referring to emotions 
through the use of the already existing correspondences between musical elements 
and aspects of particular emotions. The formalists, on the other hand, defend the 
primacy of the specifically musical kind of meaning which consists in musical ideas 
or tone-ideas manifested in the musical structure itself. Finally, Meyer‟s pluralistic 
view differentiates between different aspects of meaning in music, making a 
distinction between intramusical (non-designative) and extra-musical (designative) 
source of meaning. Non-designative meaning arises out of the interplay of the 
listeners‟ musical expectations (expectations about the relationships between musical 
elements and about the course of events in music), while the designative meaning 
depends on the relationships established between music and the extra-musical events 
and phenomena (through association, reference, etc.). Meyer also distinguishes 
between emotional and intellectual kind of meaning. Meyer‟s account allows different 
combinations of these aspects. The kinds of meaning postulated by the expressionists 
and the formalists are renamed in Meyer‟s terms into extra-musical emotional 
meaning, and intramusical intellectual meaning, respectively. In other words, 
expressionist meaning is emotional meaning which depends on the relationships 
between music and extra-musical world, while the formalistic meaning consists in 
intellectually grasping the tonal relationships in the music itself. Another possible 
kind of meaning added by Meyer is the so-called intramusical emotional meaning – 
the emotional meaning established purely through the tension-resolution patterns in 
musical structure, without extra-musically referring to particular emotions. 
 Prima facie it was not clear how these views might be connected to the 
neurological and behavioral experiments on the reactions to music. However, the 




Relevance of the First Experiment 
The first experiment showed that listeners with no musical training perceive meaning 
in musical structure alone, even without help of any extra-musical signs. This 
conclusion is based on the result that certain structural modifications in musical 
stimuli (as short as five-chord sequences) evoked in the participants neurological 
reactions characteristic for detecting semantic changes, similar to the reactions to 
semantic changes in language. 
 This conclusion is in accord with the formalistic idea of the existence of 
specifically musical meaning which consists in musical ideas, and lies in the formal 
relationships of music. If modifications of the formal structure also alter the idea (i.e., 
the meaning) of a musical sequence, this should be reflected in the listeners‟ 
neurological reactions characteristic for semantic processing, and this is exactly what 
was observed in the experiment. 
 The conclusion seems also to fit Meyer‟s view that listeners can find non-
designative meaning in music through fulfillment or violation of their musical 
expectations, where the expectations are acquired simply by frequent exposure to 
music, without musical training. The modifications made to the short sequences 
consisted only in a violation of harmonic relationships expected in Western music (the 
tradition which the participants are familiar with). This violation of expectations 
concerning the ending of the musical sequence was reflected in the participants‟ 
neurological reactions. More precisely, the violation of expectations in music 
correlated with a change in neurological activity characteristic for processing the 
semantically unexpected input. This correlation suggests a connection between 
musical expectations and the processing of meaning in music. 
 In addition, establishing the existence of the semantic level in musical 
structure alone opens the space of possibilities for interpreting what musical 
semantics might be. One possibility was suggested in the Discussion of the first 
experiment (see Section 2.1 for more detail): musical syntax can be understood as the 
group of rules defining certain musical style or genre. Musical semantics, or the 
meaning of the musical structure consists in „tone-ideas‟ that the composer wished to 




Apart from supporting the philosophical accounts of meaning in music, this 
experiment additionally provides a methodological insight into how the methods and 
facts of one discipline (such as neurocognitive science) can be relevant for a 
seemingly disparate discipline (such as musical aesthetics). 
 The problem of meaning concerns the level of phenomena: it concerns music 
or language themselves. It is difficult to find all answers about meaning by exploring 
it solely on the level of the phenomena, as we have seen from the ever unresolved 
philosophical debates. The ingenuity of this experiment is in transposing the problems 
of syntax and semantics in music and language onto the neurological level, where 
several novel, previously unavailable facts helped in testing hypotheses about 
meaning. The method of this experimental study consisted of several mutually related 
elements: 
First, the already postulated syntactic analogy between music and language: they both 
possess rules and regularities regarding their structural organization according to 
which their instances (musical sequences or linguistic utterances) are constructed. 
When these rules are broken, anyone familiar with certain musical style or certain 
language is able to recognize the violation; 
Second, the fact that language possesses a syntactic and a semantic level; 
Third, the previously acquired result that there are neurological reactions related to 
changes in syntax and semantics of the linguistic input; 
Fourth, the result that harmonic irregularity in the musical input also evokes 
characteristic neurological reactions; 
Fifth, the physiological similarity (in amplitude of the brainwave) between the 
characteristic reaction to harmonic irregularities (N500) and the reaction to 
semantically unexpected sentences (N400). 
Sixth, the previously acquired result that music and language share processing 
resources dedicated to structural integration of auditory input – interpreted as sharing 
resources for syntactic processing. 
Finally, the result that the mentioned processing resources are limited. 
 Along with combining all of these previously acquired results and facts, the 
experimenters recorded behavioral and neurological reactions of the participants 
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simultaneously with the presentation of the musical and linguistic input, and measured 
possible interference between their reactions while comparing the changes made to 
the input. The novel results combined with the previously gathered ones provided 
sufficient evidence that on the neurological level it is plausible to posit a semantic 
analogy between music and language (in addition to the syntactic one). 
 In short, by combining a number of experimental results and certain linguistic 
facts (and also the knowledge of the style of Western music), the experimenters 
demonstrated the plausibility of postulating a semantic analogy between music and 
language on the neurological level. Postulating the semantic analogy on the 
neurological level provided support to a conception of musical syntax and semantics 
which are both embedded in the musical structure. It is hard to imagine how the 
conclusions about meaning on the level of phenomena (music and language) could 
have been reached from the armchair philosophical approach alone. 
 
Relevance of the Second Experiment 
The second experiment demonstrated a direct link between musical expectations and 
the emotions felt by the listeners in response to music. It also showed that structural 
changes in music alone can create tension and suspense in the listeners according to 
the principles of harmonic distance. The results of this experiment suggest that 
structural features of music, and expectation concerning these features may be 
important for the emotional meaning found in music. 
 The correlations between musical expectation and the emotional reactions 
found in this experiment fit with Meyer‟s conception of intramusical emotional 
meaning which is elicited through the interplay of musical expectations. This support 
is, however, limited. The structural changes in music (more precisely, the 
unexpectedness of the musical sequences) correlated only with the degree of intensity 
of the emotional response, and did not relate to any other aspects of emotion, or 
indicate how the musical structure might be differently related to different emotions. 
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 This limitation might, however, be beneficial for the expressionist account of 
emotional meaning in music. The expressionists might claim that the correspondences 
that they posit between musical elements and particular emotions are necessary for the 
structural features of music to evoke different emotions. In other words, the tension-
resolution patterns might only account for the general arousal of the listener, while the 




This experiment also relied on methods and facts unavailable from the armchair 
philosophical perspective. It is methodologically interesting because it combined 
musicological knowledge (of the principles of harmonic distance) and the previous 
results on the physiology of emotions. It also used self-reports and introspection of the 
participants, characteristic for experimental psychological research, but in 
combination with musical stimuli with differing properties. 
 The crucial technique used in the experiment was constructing a range of 
harmonic unexpectedness, instead of merely operating with a binary 
expected/unexpected groups of stimuli. The physiological reactions, as well as the 
ratings of the emotional impact can also be gradually measured. Thus, gradualness in 
the stimuli enabled gaining a richer picture concerning the correlations between the 
properties of musical stimuli and the emotional reactions. Since the physiological and 
subjective measures showed gradual increase proportional to the increase in harmonic 
unexpectedness, this provided assurance concerning the robustness of the correlations. 
 The neurological indicators of processing unexpectedness in the musical input 
(known from the previous research) were also used to support the connection between 
the musically unexpected events and the emotional reactions, since these indicators 




 Finally, the ability to construct a range of harmonic unexpectedness depended 
on knowing the principles of harmonic distance. In order to construct an experiment 
such as this, a certain degree of knowledge of music theory is necessary, along with 
the knowledge of the physiology of emotions. Thus, neither experimental 
psychologists nor musicologists alone could have reached the conclusions gained by 
this experiment. It is important to notice that these interdisciplinarily reached 
conclusions are relevant for testing the abstract philosophical hypotheses concerning 
the emotional meaning in music. 
 
Relevance of the Third Experiment 
The third experiment showed that the classical semantic priming experiment can be 
applied to test the semantic relations between music and language. More importantly, 
it showed that instrumental musical sequences are able to prime words in the same 
way as linguistic sentences. 
 The results of this experiment provided several insights interesting for the 
philosophical debates on meaning in music. First, they showed that even listeners 
without musical training are able to perceive conceptual content in at least some 
music, and, second, that they similarly perceive what that conceptual content is. The 
third insight is provided by the neurological results of the experiments, which confirm 
the existence of the semantic priming effect between music and concepts even on the 
neurological level. 
 This experiment provides maybe the most interesting insights for the 
philosophical debates, since it demonstrates the possibility of conveying conceptual 
meaning through musical structure alone. The results imply the possibility of, to use 
Meyer‟s terminology, „intramusical conceptual meaning‟: conceptual meaning which 
is achieved by purely musical resources, something that was not mentioned in any of 




 The implications of this experiment also show that empirical research can be 
used not only to decide between competing philosophical positions, but also to 
suggest new possibilities for the philosophical analysis. 
 
Methodological Insights 
The unexpected results of the third experiment were achieved by only slightly 
changing a classical experiment already widely in use in experimental psychology. 
The experimenters hypothesized the existence of a semantic analogy between music 
and language, and tested the interaction between their semantic contents, both 
behaviorally and neurologically. The methodological innovation consisted in altering 
the semantic priming experiment so that it involves stimuli from both musical and 
linguistic domain. The relationships between such mixed stimuli were tested by using 
musical sequences as primes for the target words, and then comparing whether there 
are similarities and differences in the priming effect when the stimuli are taken from 
only one (linguistic) domain, and when the stimuli are mixed (i.e., musical sequences 
and words). 
 The procedure of this experiment also relied on the extensive knowledge of 
music theory and history. Musical stimuli were chosen based on several factors, some 
of which involved knowledge of musicological terminology (e.g., „wide/narrow 
positions of intervals‟), or self-reports of the composers (such as Schoenberg 
describing parts of his compositions as related to his heart surgery). Again, a fair 
degree of interdisciplinarity was necessary in order to construct this kind of 
experiment and choose the musical sequences which could bring about interesting 
results. 
*** 
 These experiments jointly show that interdisciplinary research is relevant for 
the philosophical debates on musical meaning, because it introduces numerous 
arguments which would otherwise not be available to the philosophers, since they rely 
on facts and methods not commonly used in armchair philosophy. 
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 Apart from this methodological point, these experiments show that musical 
meaning can be of various kinds. Along with the specifically musical meaning 
implied by the first experiment, the results of the second and the third experiment 
imply that the tonal structures alone can convey extra-musical meanings. This directly 
supports Meyer‟s claims about intramusical emotional meaning (see Section 1.3). It 
also fits with Robinson‟s claim that there might be several mutually incompatible 
interpretations of the same musical material (see Section 1.1). Each interpretation 
might focus on one kind of meaning arising from music, and also to the combinations 
and interactions between these meanings. Further analysis can lead us to the idea that 
these kinds of meaning do not exclude each other: music may well be apt for 
exhibiting simultaneously several levels of meaning solely by its structure, and these 




Chapter 2 – Value of Music 
 
 In the previous chapter, it was already mentioned that one of the key 
components of the appraisal of a musical work is judging its value. Judging the value 
of a work is tightly related to the existence of criteria according to which the 
judgment is made. In regard to the possibility of existence of such criteria, two main 
views are at the forefront of the philosophical aesthetics: first, the objectivist view 
which advocates attributing objectivity to musical value and to the criteria of 
judgment, and, second, the subjectivist view which denies any such objectivity and 
maintains that the criteria are relative to the subject‟s point of view. In addition to 
these two positions, there is also a more complex and interesting view on musical 
value: the dispositionalist view which attempts to reconcile objectivist and subjectivist 
intuitions by an explanation of the relationship between the aesthetic object and the 
perceiving subject. 
 After presenting the key claims of the former two views, I will dedicate most 
of the philosophical part of the chapter to a modified version of Hume‟s 
dispositionalist account. Even though Hume did not originally focus on music, I 
believe that his account, when adapted to music, can enable us to forge a connection 
between the supposedly objective aesthetic criteria debated by philosophers and the 
conclusions of contemporary experimental psychology of music. Hume‟s emphasis on 
the empirical means for determining specific answers with regard to aesthetic value is, 
I believe, what makes this connection at least conceptually possible.
185
 
 The goal of this chapter will be to show how the assumptions of the 
dispositionalist approach in aesthetics can facilitate establishing connections between 
the results of the empirical research and one of the most abstract concepts of 
philosophical aesthetics – the concept of value in music. The middle part of the 
chapter will focus on the experimental research related to musical preferences and 
sensitivity to musical features – the empirical counterparts of the aesthetic concepts of 
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value and expertise, respectively. The aim of the chapter will be to demonstrate and 
establish the relevance of the experimental methods and results presented for the 




1 Philosophical Theories of Musical Value 
 
1.1 Objectivism and Subjectivism of Aesthetic Value 
Throughout the history of aesthetics, the problem of aesthetic value was generally 
seen in terms of the controversy between two extreme positions. The objectivist view 
maintains that aesthetic value is an inherent property of objects, whether belonging to 
the order of nature or the realm of art. The value of the object is determined by its 
properties and is independent of the subject‟s reactions to it. Consequently, not all 
judgments concerning aesthetic value are equally justified. Some of them (the ones 
that coincide with the objective fact concerning the value of the object) are correct, 
while others are false. The objectivity of aesthetic judgments is thus tightly related to 
the status of aesthetic value as a property of the aesthetic object.
186
 
 The opposing view denies that aesthetic value is an inherent property of 
objects themselves and maintains that it is human subjects who assign such value to 
objects, on the basis of their own responses and preferences. But none of these 
subjective responses to, and preferences regarding, a given object, e.g. a musical 
work, are in principle better founded or more justified than any other, and thus the 
view is not merely subjectivist but also relativist. The object‟s formal and other non-
aesthetic properties are merely what occasions the subjects‟ response. Since 
judgments concerning the aesthetic value do not refer to any objective property, it 
seems inevitable that all are on a par, none more justified than any others. They are all 
merely expressions of personal tastes and preferences, similar to the judgments 
concerning what is pleasant, attractive, etc. Aesthetic subjectivism comes in various 
degrees of sophistication.
187
, but all forms of it share the basic denial of objectivity 
and find it very difficult to avoid commitment to relativism. 
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 Both of these extreme views have their own specific drawbacks. The 
objectivist definition of value ignores the relevance of the subject‟s experience to 
aesthetic judgment, while the subjectivist view leaves out the properties of the object 
judged: both of these components, at least intuitively, seem too important to the 
concept of aesthetic value to be left out. Apart from these extreme views, there is a 
„middle‟ position that seems to accommodate crucial parts of the two opposed views 
in a fairly satisfying way. This is the dispositionalist view, most articulately 
developed by Hume:
188
 Hume introduces it as an account of the concept of beauty, but 
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 Even though Hume‟s aesthetic theory is often mistakenly interpreted as radically 
subjectivist, a careful reading reveals him to be a dispositionalist about beauty. Here I will 
follow an interpretation based on a systematic reconstruction of his argumentation given by 
Leon Kojen in Art and Value. I choose this interpretation because, apart from being more 
faithful to Hume‟s original intentions and better supported by his text, it renders his view 
more coherent and tenable (and thus more interesting) than the other interpretations. 
189
 Even though many authors relevant to musical aesthetics consider them as equivalent 
(most explicitly Hanslick, On the Musically Beautiful), I will take beauty and aesthetic value 
as different concepts, and in this chapter I will focus on the concept of aesthetic value. In 
order to make the conceptual relations clear, I will adopt Beardsley‟s view of the relationship 
between beauty and value in stating that beauty is a sufficient but not a necessary condition of 
aesthetic value. This is to say, first, that “A fairly high degree of beauty is a sufficient 
condition of a fairly high degree of aesthetic value.” [Monroe C. Beardsley, “Beauty and 
Aesthetic Value,” Journal of Philosophy 59, no. 21 (1962): p. 626.] Beardsley explains this 
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example, that Beethoven's Great Fugue (Op. 133) should not be called beautiful, though it is a 
tremendous piece of music, a great and excellent work. Parts of it have beauty, but as a whole 




1.2 The Dispositionalist Account 
The fundamental claim of Hume‟s dispositional account of beauty is that “beauty is 
such an order and construction of parts, as either by the primary constitution of our 
nature, by custom, or by caprice, is fitted to give a pleasure and satisfaction to the 
soul.”
190
 In other words, certain objective features (an order and construction of parts) 
of an artwork are suitable to evoke a specific subjective response (pleasure and 
satisfaction), owing to either something permanent and universal (human nature), or 
to something non-universal but widely shared and of fairly long duration (custom in 
the sense of traditions specific to a given culture), or finally owing to something 
purely individual and thus idiosyncratic (caprice). Hume‟s definition thus incorporates 
the relevant properties of the aesthetic object as well as the responses of the 
perceiving subjects, and also, as the third component, the various factors one of which 




 Since it is musical value that is the subject matter of this chapter, the relevant 
formulation of dispositionalism will be as follows: the musical value is determined by 
certain (objective) properties of the musical work,
192
 but it is also suitable to prompt 
the perceiving subjects to a specific type of response – such as showing preference 
toward the musical piece and assigning value to it, given that the subject satisfies the 
appropriate long-term and short-term conditions. Thus, even though musical value is 
constituted by the properties of the object (musical work), it is only possible to have 
knowledge of it because it is being recognized, and consequently preferred by the 
appropriate perceiving subjects. This definition might seem quite vague and even 
circular, but all of its components will be clarified in the following discussion. 
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 The relationship between value, on the one hand, and the subjects‟ preferences 
and appreciation on the other can be understood similarly to the relationship which 
Kant posits between freedom of will and the moral law: the relationship between the 
ratio essendi and the ratio cognoscendi.
193
 I will briefly elaborate on how I conceive 
this relationship. 
 Namely, it is a fact that there exists, in different cultures and different epochs, 
a systematic practice of engaging in activities which include praising, assigning value, 
or showing appreciation toward certain kinds of artefacts or artworks. These activities 
can be understood as varieties of aesthetic appreciation, and can, of course, be 
manifested in different ways, directed at different objects, and motivated by different 
criteria. It can be argued, however, that, throughout history, there subsists the idea that 
certain artefacts or works of art are highly valuable – musical works among other 
things – even though there might not be an agreement concerning which works and 
why.
194
 I believe that this idea is a constitutive element of the activity of aesthetic 
appreciation.  
                                                 
193
 Immanuel Kant, Critique of Practical Reason, ed. Mary J. Gregor (Cambridge: Cambridge 
University Press, 1788/1997), p. 5:5n. Apart from Kant, I also draw inspiration from the 
already mentioned interpretation of Hume‟s definition of the standard of taste, in Kojen, 
“Hume On the Standard of Taste” [“Hjum o merilu ukusa”], 193-6. According to Kojen, 
Hume defines the standard of taste – the criterion by which beauty is to be judged – as both 
“the rules of beauty” and “the joint verdict of the „good critics‟”. Kojen construes the 
relationship between the two definientia and the definiendum as a relationship between the 
ratio essendi and the ratio cognoscendi, respectively. He takes the rules of beauty to be the 
ratio essendi of the standard of taste, in the sense that these rules are what determines which 
aesthetic judgments are justified and which are not. The “joint verdict of the good critics” he 
takes to be the ratio cognoscendi of the standard of taste, in the sense that the judgement of 
those individuals who are in an epistemically privileged position (what this is will be 
elaborated in the following section) is what guides us toward the standard of taste – their 
“joint verdict” reveals which of the aesthetic judgments are in accord with the rules of beauty 
and which are not. 
194
 Hume goes even further to claim that there are works that are universally appreciated: 
“The same Homer, who pleased at Athens and Rome two thousand years ago, is still admired 
at Paris and at London.” – Hume, “Of the Standard of Taste,” p. 271. I believe that accepting 
78 
 
 I take this fact – the systematic practice of aesthetic appreciation – to be the 
ratio cognoscendi of aesthetic value. Applied to music, it means that we only learn of 
musical value through the awareness of the special status and systematic appreciation 
of certain musical works, even though in practice people may not agree which musical 
works exactly have this special status. 
 Furthermore, the musical value, constituted by the works‟ properties, can be 
understood as the ratio essendi, “the reason of the existence”, of the kind of 
systematic appreciation and preference it evokes in the perceiving subjects. This is not 
an assumption that can be demonstrated or refuted. I only wish to posit this kind of 
mutually constitutive relationship as a possibility, in order to open the way for 
connecting the abstract and normative concept of value with empirical facts, and open 
up the issue of aesthetic value (i.e., make it accessible) to empirical research. 
Although value itself is difficult (or impossible) to investigate empirically, the 
subjective responses related to it, such as preferences – an empirical indicator 
correlated with the degree of value the subject assigns to the work of art – are already 
being researched in many areas of empirical investigation, such as psychology, 
neurology, etc. 
 Accepting the assumption of „Kantian‟ relationship between objective value 
and subjective responses would make empirical research more interesting for the 
philosophy of music, and vice versa. It still needs to be shown in detail how the 
criteria for making justified aesthetic judgments fit this general idea. Namely, 
dispositionalism, just like objectivism, takes some judgments of aesthetic value to be 
more justified than others. Here I will once again rely on Hume‟s account (in Kojen‟s 
interpretation) and adopt the view that the joint verdict of individuals who stand in an 
epistemically privileged position (to be explained below) provides the criteria for the 
justification of the subjective judgments.
195
 More importantly, by emphasizing the 
importance of the differences between the perceiving subjects for determining these 
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criteria, dispositionalism makes it possible to connect experimental psychological 
research with the aesthetic problem of musical value. The next section will show the 
philosophical relevance of the perceiving subjects reacting differently to musical 
works. 
 
Differences Between the Perceiving Subjects 
One important advantage of the dispositionalist view is that it accommodates two 
seemingly contradictory facts. First, it acknowledges the fact that there is a variety of 
taste and preference concerning musical works – Hume himself opens his essay with 
the observation that this variety is obvious to everyone, and that it prompts many 
people to hold the subjectivist view concerning the aesthetic value. Nevertheless 
dispositionalism also acknowledges the fact that, despite the obvious variety in taste 
and preference, there is an indisputable general intuition that some aesthetic 
judgments are considered by almost everyone to be obviously false, or at least less 
justified than their contraries, for example, the judgment that „any composition of 




 The dispositionalist theory deals with these two facts by insisting on the 
difference between the perceiving subjects, and claiming that because of this not all 
aesthetic judgments are equally justified: even though any perceiving subject may 
pronounce on the value of musical works, only few are qualified to make a proper 
judgment, or establish their own preferences as the criterion of value.
197
 There are two 
groups of qualities that make the subjects „stand in an epistemically privileged 
position‟, as mentioned earlier in the chapter. First, in order to count as a „true judge‟, 
to use Hume‟s term, the subject must have the appropriate long-term capabilities 
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which have to do with culture, experience, a high degree of refinement, etc. Second, 
the subject must actually be in an appropriate state: properly attentive to the work, 
perceptually and emotionally undisturbed, etc., since “in each creature, there is a 
sound and a defective state, and the former alone can be supposed to afford us a true 
standard of taste (…)”, but also be already acquainted with the work of art in 
question.
198
 Hume appeals to an analogy with visual perception, especially perception 
of color (understood as a Lockean secondary quality), in order to point out that the 
objectivity of aesthetic judgments is not an isolated phenomenon:
199
 “in like manner 
as the appearance of objects in daylight, to the eye of a man in health, is denominated 
their true and real colour, even while colour is allowed to be merely a phantasm of the 
senses.”
200
 Thus, even though aesthetic judgments are subjective in a sense that they 
depend on the state of the subject, they are also capable of being objectively justified, 
depending on whether the subject is in an epistemically privileged position. 
 When speaking about epistemically privileged subjects, it is natural to 
consider the possibility of such subjects disagreeing in aesthetic judgments. Hume‟s 
view allows for such disagreements. He claims that there are differences in aesthetic 
judgment which do not result from differences in capacities (in „delicacy of taste‟), 
but can instead be attributed to differences of either individual inclinations: “the 
different humours of particular men,” or of the external factors such as “the particular 
manners and opinions of our age and country.”
201
 We can understand this as meaning 
that the „true judge‟ is someone who has developed the capacities for recognizing all 
the aesthetically relevant features of musical works. This, however, does not entail 
that the true judge is deprived of preferences within the „good taste‟. To take the 
example of wine experts, which Hume also mentions,
202
 while two experts may both 
detect the slightest details in the taste of wine, one may prefer sweet to sour wine, 
while the other may prefer the opposite. In regard to such diversity of taste which is a 
                                                 
198
 Ibid., 271-2, 274-9. 
199
 Kojen, op. cit., p. 169. 
200
 Hume, op. cit., 272. 
201
 Ibid., 280-1. 
202
 Ibid., 272-3. 
81 
 
result of the factors accidental and not aesthetically relevant, Hume replies that “in 
that case a certain degree of diversity in judgment is unavoidable, and we seek in vain 
for a standard, by which we can reconcile the contrary sentiments.”
203
 In application 
to music, in case of disagreements concerning, for example, whether Bach‟s works 
are better than Mozart‟s, the delicacy of taste enables the disagreeing parties to agree 
on what they observe in the musical works, and on their aesthetically relevant 
features, but it does not entail overcoming personal inclinations.
204
 Therefore the 
existence of disagreement among the experts does not by itself oppose the objectivity 
of their judgments. The factors that they disagree on may, in other words, be 
aesthetically irrelevant. 
 Hume admits that the persons that fulfill all the prerequisites will certainly be 
rare, and whether any particular person is endowed with all those qualities may “be 
the subject of dispute, and be liable to discussion and enquiry.”
205
 This, however, is 
not a theoretical problem for the dispositionalist view – who are „the experts‟ in some 
specific art, or genre, may be regarded as an empirical question. For Hume, it is 
sufficient that we accept “that the taste of all individuals is not upon an equal 
footing,”
206
 however hard it may be to determine empirically which individuals are in 
fact endowed with all the requisite qualities.
207
 Applying this to the topic of this 
chapter – if it can be demonstrated that someone is an expert for making aesthetic 
judgments with regard to certain art forms, their judgments should be able to direct us 
toward the criteria of musical value. For if who the experts are can be determined 
empirically, then we can approach value in music (through the experts‟ judgments) 
empirically as well. Once again, accepting the possibility of objective criteria for 
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 Ibid., 271-9. 
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aesthetic judgments forges a connection between the empirical research and the 
abstract philosophical and aesthetic problems. 
 It should be noted that, even though we have adopted Hume‟s general 
argumentation in developing the dispositionalist account of aesthetic value, we are not 
obliged to adopt his more specific arguments which appeal to the universality of 
human nature in establishing the possibility of objective criteria for aesthetic 
judgments. Thus, even though Hume‟s view involves general rules, or „rules of art‟ 
which define what renders a work of art aesthetically valuable, his account can also be 
modified to dispense with such general rules. The criteria for aesthetic judgments can 
instead rely on paradigmatic examples of aesthetically valuable works of art, 
recognized by the experts in aesthetic judgment. 
 Hume lists a number of traits or qualities necessary for expertise in aesthetic 
judgment: delicacy of taste, practice in judging a particular art (or genre), experience 
in making comparisons between artworks, good sense, and freedom from prejudice, 
etc.
208
 Hume‟s proposal is mostly reasonable, although we are not obliged to agree 
fully with his list of traits. In the experimental part of the chapter, I will show how 
some of the capacities which are at work in the appraisal of musical works, and which 
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2 Experiments Related to Musical Value 
 
2.1 Conceptual Connections: Value, Expertise, Preferences, and 
Sensitivity 
The modified dispositional account presented in the previous section establishes a 
connection between musical value and the preferences of the qualified subjects. The 
experimental part of this chapter will explore the aspect of this view that is accessible 
to the empirical research – the subjects: their aesthetic judgments, understood as 
preferences toward the musical pieces, and their qualifications for making good 
aesthetic judgments. 
 The experimental part will thus have two focal points: musical preferences, 
and musical expertise. We will see that the research on preferences conducted so far 
does not provide the results sufficient for any interesting conclusions related to 
musical value, but can only be useful for exploring the short-term conditions for 
making adequate judgments, such as the ones mentioned in the dispositionalist 
account (see Section 1.2). Nevertheless, I will supplement the results from these 
studies with a few suggestions for some future research that might be more beneficial 
for the kind of aesthetic analysis that is the interest of this chapter. In regard to 
expertise, however, numerous studies are available which test the sensitivity of 
various kinds of subjects (experts and laypersons, infants, children and adults, and 
even animals) to different types of musical stimuli, and they do provide results with 
interesting implications. I propose that the way to empirically approach the concept of 
musical value is through two mutually related steps: by examining the musical 
preferences of various kinds of subjects, and by examining the differences in 
sensitivity of the same kinds of subjects. 
 It is also worth noting that, by exploring the reactions of the subjects, we will 
not stay limited to the subjective reports (and therefore the subjective aspect of 
musical value). Measuring their success in behavioral tasks, as well as the 
accompanying neurocognitive reactions will provide us with a certain degree of 
objectivity related to the subjective reactions. The experimental part of the chapter 
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will, thus, try to find something objective on the subjective side of the dispositionalist 
dichotomy. All of this will be explained in detail in the following sections. 
 
2.2 Empirical Research on Music Preference 
When we engage in an analysis of the empirical research on music preferences, we 
can see that there is an abundance of studies researching the impact of a large number 
of different factors on music preferences. This might seem optimistic for the aims of 
this chapter: by knowing more about music preferences of various subjects, we might 
approach the problem of musical value with more information at hand. When we dig 
deeper, however, it becomes clear that the results of these studies are potentially 
misleading – that is, if we wish to infer from them conclusions regarding musical 
value. Namely, the preferences that are being researched in most of these studies are 
not the ones that are relevant for the aesthetic judgment, as well as the factors that 
influence these kinds of preferences. In the next section, I will demonstrate this 
through several points. 
 
Theoretical Models of Music Preference 
In his dissertation Determinants of Music Preference, Thomas Schaefer presents what 
is currently known about the factors that influence music preferences. Schaefer 
singles out four groups of factors which were found to have an influence on music 




 The first group involves the characteristics of the music. The studies report on 
the music preference being influenced by, for example, the level of loudness,
211
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 or whether the listener is able to 
recognize the musical work as belonging to a particular style.
215
 The second group 
includes the attributes of the listener, such as age, gender, socio-economic status, 
ethnic group, whether the listener is musically educated, etc. The third group of 
factors concerns the context of music listening: the cultural context, the social context, 
whether other people are present, etc. In order to illustrate this group of factors, 
Schaefer cites one study which showed that music preferences are highly dependent 
on the judgments of other people. The study found this dependence by experimenting 
with ratings of songs on an artificial market on the internet, where the participants did 
not know each other.
216
 The fourth group of factors is related to the use of music – the 
function that the listener assigns to the music. People use music to fulfill various 
needs. Music can serve: emotional, cognitive, cultural, physiological and other 
functions. Some people use it to express their social identity, values or beliefs, to 
elicit or sustain pleasant emotions as well as to alleviate or change negative emotions, 
or to regulate the physiological arousal level.
217
 
 Even though there have been numerous studies exploring isolated factors in 
music preference, Schaefer notes that it is surprising that there were almost no 
attempts in the literature to offer a systematic theoretical account which would 
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incorporate the results of these studies. He remarks that so far only two plausible 
theoretical accounts were offered. Both of them were integrating and systemizing the 
empirical results in a theoretical model, but only one of them was focused specifically 
on music preference.
218
 The first model was developed by LeBlanc who suggested an 
“interactive theory of music preference”. LeBlanc‟s model combines most of the 
factors that influence music preference discussed above and suggests that these 
factors interact on different levels in a hierarchical process. Schaefer praises 
LeBlanc‟s model for incorporating a great variety of factors, and also because it 
suggests that the interactions between these factors can be investigated empirically, 
although LeBlanc admits that the interactive nature of these factors makes each of 
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 The second suggested model – the so-called “reciprocal response model” 
adopts many factors from LeBlanc‟ model. This model is not focused specifically on 
music preference, but instead describes the factors which influence responses to music 




Figure 7: Hargreaves‟ reciprocal response model of music preference.
222
 
This model describes how the three out of four groups of factors listed above (the 
music, the listener, and the listening context) interact with each other. The focus of 
the model is to describe “the determinants of an immediate response to a specific 
musical stimulus at a given point in time”.
223
 
It is not necessary to go into details of these theoretical models. It serves the 
purpose of this chapter to present them briefly as the most thorough and systematic 
work that was conducted on music preferences. Their relevance for the topic of this 
chapter, and the problem with relying on them as explanations of musical preferences 
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in the debate on aesthetic judgments will be discussed below. Before that, it is helpful 
to show an example of one of the experimental studies that these theoretical models 
use as their basis. 
 
Example of the Experimental Studies of Musical Preferences 
As an example of how the experimental studies determine the relevance of a factor in 
influencing music preferences, I will shortly present Schaefer‟s own study that adds a 
factor not included in the existing systematic models. Schaefer was mostly interested 
in the possible correlation between the physiological changes which occur while 
listening to music, and the strength of music preference. More specifically, the aim of 
the study was testing whether physiological arousal enhances the „liking‟ for a given 
piece of music. This hypothesis has not been examined before.
224
 This study is 
especially interesting because it illustrates both the case when the external factor does 
influence the degree of music preference, and the case when there is no influence, as 
will be shown below. 
 The participants were thirty-six students with moderate experience with music. 
They were instructed to rate their preference for the musical pieces that were played 
to them – these were the subjective measures of the study. The study also recorded the 




 The stimuli consisted of six musical pieces, divided in two groups according 
to genre. The neutral or „lounge‟ group consisted of three compositions in the 
„lounge‟ genre (“Kleine Träumerei” by Moca, Blue Flame; “On the beach” by Rivera 
Rotation; “Dream” by Wei-Chi). The „classical group‟ consisted of three 
compositions by Frederic Chopin (“Nocturnes Op. 15 No. 2 Fis-Dur”; “Impromptus 
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No. 2 Op. 36 Fis-Dur”; “Valses No. 13 Op. 70/3 Des-Dur”). The subjects have never 
heard any of the compositions included in the study.
226
 
 The method consisted in the following procedure. In both lounge condition 
and classical condition, the subjects listened to the three musical works within the 
given group. The arousal induction was implemented during either the second or the 
third composition, and the participants rated their preference for these pieces, while 
their physiological measures (mentioned above) were simultaneously recorded.
227
 
 The physiological arousal can be induced by several methods, and Schaefer 
opted for „self-focused attention‟. This technique consists in the subjects sitting in 
front of a mirror and observing and writing down how their facial expressions 
changed while listening to the music. The subjects were not informed about the 
purpose of the study, but were instead told that the study investigated musically 
induced changes in facial expression.
228
 
 If the arousal was successful, heart rate (HR), skin conductance (SC), and 
breathing rate (BR) should increase simultaneously with inducing arousal.
229
 To 
analyze whether the arousal induction was successful, Schaefer calculated the 
measurements of arousal indicators over time in all three listenings. With the use of 
contrast analysis, Schaefer concluded that the time course of arousal induction 




 When the preference ratings were compared with the time course of the 
arousal induction, it was concluded that, for lounge music, in both arousal induction 
during the second and the third listening, there was a slight increase in the preference 
ratings which correlated with the arousal induction. Schaefer interpreted this part of 
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the results as suggesting that the participants possibly perceived the increase in 




 The second part of the results, however, did not support the same hypothesis: 
for the classical compositions, there were no changes in preference ratings during 
arousal induction. It seems that even though the induction was successful, it had no 
influence on the preferences. Schaefer offered an explanation of this lack of influence. 
Namely, since classical music is more complex and contains more information than 
lounge music, listening to the classical compositions has perhaps required more 
attention from the subjects than lounge songs, and thus the subjects had insufficient 
resources to pay attention to their arousal.
232
 
 In summary, the results indicate that, in the lounge condition, the arousal 
induction correlated with higher preference, while in the classical condition there was 
no correlation. 
 
Problems with Schaefer Type Studies 
The conclusions of this study have a limited impact even for its own goal of 
investigation, due to the fact that the arousal effect did not occur in all conditions, but 
only for the neutral lounge music. Even though this fact could be used for inferring 
further interesting conclusions about the influence of arousal to different types of 
musical structures, they would not be relevant for the topic of this chapter. Namely, 
even though there is a rich body of empirical work on the multitude of factors which 
affect music preference, there are several problems with the use of separate findings 
(such as Schaefer‟s) and the theoretical models devised to systematize these findings 
(such as LeBlanc‟s and Hargreaves‟s models). 
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 First, there are problems with the systemizing models on their own: the 
models are formulated in a rather vague fashion, and it is hard to derive concrete 
predictions about how single factors interact in the formation of music preference.
233
 
Second, even if the conclusions of the Schaefer study had more impact (e.g. if the 
results showed that the physiological arousal always significantly influences music 
preferences), and if the systemizing models were formulated in a more rigid way that 
would make them empirically verifiable, using them in the context of the aesthetic 
judgments would still be problematic. The conclusions of these studies do not address 
the preferences we are interested in when discussing the aesthetic judgments and 
musical value. The music preferences that they explain are understood in a sense that 
does not make them relatable to the aesthetic issues. Namely, these models only 
describe short-term preference decisions at one point in time. They can help to 
understand how someone decides for or against an actual piece of music, or they can 
be used to explore only the momentary states of the subject which Hume mentions 
(see Section 1.2), but they are not appropriate to explain the development of long-
term preferences relevant for the aesthetic judgment that is the interest of this chapter. 




 Thus, if we only relied on experimental studies on preferences such as 
Schaefer‟s, or systematic theoretical models of preferences such as LeBlanc‟s or 
Hargreaves and colleagues‟, we could be mislead by the results: it might seem that 
there is far more interference of certain external factors, or irregularity in music 
preference than there actually is, because the preferences are understood in those 
accounts as short-term impressions or decisions at one point in time. 
 The relevance of presenting Schaefer‟s study in this chapter is in illustrating 
the method by which most studies on music preferences so far were conducted, and 
showing why we should be careful in taking over the conclusions about music 
preferences reached by experimental psychology, and implementing them in the 
context of philosophical aesthetics. What is of more interest for exploring the concept 
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of value are instead long-term or permanent preferences, accumulated by a slow 
process of repeated listening mediated by the reasons applicable in making an 
aesthetic judgment. 
 
Alternative Attempts at Testing of Music Preference 
Some isolated studies do examine preferences over short and longer time-spans, their 
stability over time, and the factors that influence their development. Lamont and 
Webb for example, explored the factors that have an impact on both short- and long-
term music preferences. However, the studies such as this also refer to the concept of 
preference that is not relevant for the analysis of the aesthetic judgment, because the 
sense of preference they explore is the favorite musical piece of a particular listener, 
either for a short or a long period.
235
 Long-term favoring of a musical piece is indeed 
closer to the preference we are interested in than the momentary preferences 
examined in the Schaefer study. However, it still carries a connotation of personal 
taste, rather than a choice based on some (purportedly objective) aesthetic criteria. 
 
The Aesthetically Relevant Sense of Preference 
The sense of preference relevant for this chapter should carry the connotation of 
Kant‟s judgments of beauty, which, even though they are subjective judgments, make 
a claim to universal validity.
236
 The preferences in this sense arise out of such 
aesthetic judgments which involve assigning aesthetic value to a musical piece based 
on the characteristically aesthetic reasons. The aesthetic reasons, unlike non-aesthetic 
reasons such as emotional significance, personal associations, popularity of the piece, 
etc., appeal to certain inherent or dispositional properties of the musical work. 
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Although it is hard to precisely determine the properties which the aesthetic reasons 
appeal to, it is possible to cite enough examples of such properties which were, 
throughout the relevant part of the history of music used as reasons for the aesthetic 
judgments. 
 The closest to the concept of preference relevant for this chapter may be found 
in a study conducted by Müller, where two groups – 16 music experts and 16 music 
laypersons – were asked to form aesthetic evaluation of musical sequences. The 
limitation of this study was that the sequences were extremely short (consisting of 
five successive chords, see Figure 8). Both groups of subjects were presented with 
five-chord sequences, in which the fifth chord sounded either congruous, ambiguous 
or incongruous in relation to the harmonic context established by the preceding four 
chords. The subjects were asked to form a judgment on the harmonic correctness and 
on the aesthetic value of the sequences. Their neurological activity was also measured 




Figure 8: Example of the sequences used in the study, and the three possible 
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 The results of this study showed that, according to the behavioural measures, 
experts and laypersons did not show many differences: their judgments on beauty of 
the sequences did not significantly differ. However, the EEG measures showed that 
there were clear physiological differences during evaluation making between the 
experts and laypersons. Several differences between the two groups in the 
neurological parameters related to the auditory, cognitive and aesthetic processing of 
the musical sequences (recorded while they were forming judgments) were interpreted 
by the researchers to indicate, first, that experts invested more effort into preparation 
for aesthetic judgments than into correctness judgments, and, conversely, that 
laypersons invested more effort into preparation for the correctness judgement than 
the beauty judgement task. 
 Apart from showing that there are certain differences in cognitive and 
aesthetic processing between music experts and laypersons, it still needs to be worked 
out exactly what is the significance of the results such as these. The specific results of 
this study are not very important for the topic of this chapter. The aim of this section 
was, in fact, to show the examples of the studies conducted so far on music 
preferences, and to emphasize their scarcity when the concept of preference is 
understood in a way that would be relevant for the aesthetic judgments, or aesthetic 
criteria. 
 
Experts versus Laypersons 
It should also be noted that, apart from dealing with the aesthetic judgments directly, 
one aspect of the Müller study is additionally important for the topic of this chapter, 
namely, the comparison between experts and laypersons. For the dispositionalist 
view, it is important to see how the musical experts form their judgments and 
preferences, and it is implicitly understood that their judgments would (sometimes or 
often) differ from the judgments of laypersons. In any case, it is their judgments that 
would be taken as relevant for discussing aesthetic criteria. It would be interesting to 
see whether the factors mentioned by Schaefer and the two theoretical models 
(LeBlanc‟s and Hargreaves) equally influence the preferences of music experts and 
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non-experts. The results of Smith and Melara
239
 support this possibility. They 
designed a task in which they manipulated a harmonic progression (consisting of nine 
chords) and formed a range of six variations starting from the most typical and ending 
with the least typical chord progression. They then asked the participants – divided 
into two groups: music experts (music majors and professors) and novices (with six 
months of music appreciation and theory training) – to rate the „unusualness‟, 
„complexity‟, „interestingness‟, and „pleasingness‟ of each variation. The results 
showed that both groups perceived the changes of (a)typicality made by the 
experimenters, evident in the fact that their unusualness, complexity and 
interestingness ratings increased with the degree of atypicality. The only difference 
between the two groups was in the pleasingness ratings. Namely, while the experts‟ 
pleasingness ratings were proportional to the degree of atypicality, the novices‟ 
ratings were in reverse proportion to it. In other words, the novices showed the 
highest preferences for the most typical chord progressions, while the experts showed 
the highest preferences for the most atypical progressions.
240
 
 When faced with differences in preferences or liking (‟pleasingness‟) in cases 
such as these, it is natural to ask whether it can also be shown that experts and 
laypersons differ not only in their taste in music, but also in their competence to make 
judgments about musical pieces. The following section deals with this issue by 
exploring the differences between experts and non-experts in various capacities 
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2.3 Empirical Research on Music Sensitivity 
 
Behavioral Studies 
Numerous behavioral studies were conducted which searched for the differences in 
capacities between musically trained and untrained subjects. I will shortly present the 
methods of such studies and how they established superiority of musically trained in 
comparison to untrained subjects in detecting changes in various musical features. In 
one representative study, Halpern and colleagues devised a same/different 
discrimination task for pairs of melodies, and tested the difference in performance 
success in musicians and non-musicians.
241
 The participants were presented with pairs 
of melodies which were either the same or slightly different. The task involved 
recognizing whether the two melodies are the same or different. This study also 
examined an additional variable – the age of the participants. The study examined the 
ability of younger (18-23 years) and older (60-80 years) musicians and non-musicians 
to discriminate among melodies which differ only in one aspect (rhythm, mode, or 
contour). The study has shown that musicians perform significantly better than non-
musicians, and that age did not show to be a factor with a significant impact.
242 
 Another discrimination study explored the influence of quantity of musical 
training, and the area of musical expertise (voice, percussion instrument, non-
percussion instrument) on the perception of musical features.
243
 The subjects were 
divided into three groups: non-musicians with 0-4 years of musical experience, 
intermediate musicians with 5-7 years of experience, and advanced musicians with 8 
or more years of experience. All subjects were presented with pair of short (2.5 
seconds) musical sequences. The two sequences in the pair were either identical, 
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differed in one aspect (pitch, timber, or rhythm), or differed in two aspects (pitch and 
timber, pitch and rhythm, or timber and rhythm).
244
 
 The subjects were given a task: to report whether they hear the difference, and 
also to recognize the kind of difference. The results showed that the advanced 
musicians performed the best (with 91.2% performance success), followed by the 
intermediate groups (85.0% success), and finally the non-musicians (70.0% success). 
In the area of musical expertise, however, there was no effect on detection of 
differences in musical features. The researchers concluded that “musical training in 




 Apart from suggesting that musical expertise (as opposed to age or the specific 
area of musical expertise) correlated with better performance, the superiority of 
musically trained in comparison to non-trained subjects was unambiguously 





 changes in rhythm and harmony.
248
 
 It is not surprising that the subjects trained in a certain area such as music have 
superior detection and differentiation abilities than the inexperienced subjects. In the 
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next section, I will present what I believe is a more interesting aspect of the difference 
between these two groups of subjects. 
 
Neurological Studies 
Numerous studies have investigated the neurocognitive basis of differences in 
performance between experts and non-experts. The studies presented in the next 
section will offer a few suggestions of some of the underlying mechanisms behind the 
behavioral differences between musical experts and non-experts. The first study 
measured whether musicians and non-musicians differ in detecting musical changes 
both when they are paying attention and when they ignore the musical stimuli. The 
difference was perceived not only behaviorally, but also in the neurological reactions 
of the participants. 
 
Superiority of Experts On the Level of Processing 
Koelsch and colleagues investigated whether musical expertise influences the 
automatic neurological detection of changes in the acoustic environment.
249
 In their 
own words, they wanted to determine the effect of long-term musical training on „pre-
attentive acoustic processing‟, that is, processing without paying attention to the 
stimuli. The neurological indicator of the automatic (unconscious) detection of change 
is reflected in a change in the electrical activity of the brain, known as „mismatch 
negativity‟ (MMN). This reaction was associated in the previous research with 
neurological processes related to pre-attentive detection of change in the auditory 
input.
250
 This means that the MMN reaction is evoked even when the subjects do not 
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pay attention to the change in the auditory input. The researchers predicted that this 
reaction will occur in experts when the impure chords are presented, but not in non-





The subjects were divided into two groups: experts (professional violinists with more 
than 12 years of experience) and non-experts (no musical training). None of the 
subjects had absolute pitch. 
 Stimuli were pure (sinusoidal) tones. These tones are characteristic for having 
a single frequency without any harmonics, and are recognizable for sounding very 
clear, similar to a whistle. During the experimental procedure, brain responses of the 
participants to the auditory stimuli were recorded by the EEG. Stimuli consisted of 
two groups: the „standard‟ and the „deviant‟ stimuli. The standard stimulus was a 
major chord with a perfect major third. The deviant stimulus was the same chord, only 
with a slight change in frequency of the third, which makes it a slightly impure chord. 





First block: detection in the pre-attentive state 
In the first block, the subjects were instructed to read a book of their choice while the 
chords were played, and to ignore the auditory stimuli. The subjects were not 
informed about the differences in the chords. The results showed that in experts, the 
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deviant stimuli elicited a distinct MMN reaction as opposed to the standard stimuli, as 
predicted. In non-experts, there was no difference in neurological reactions to pure 
and impure chords, also as predicted. This indicates that cognitive processing of 
auditory information did not differ between pure and slightly impure chords in non-
musicians. After the first block, the subjects were asked whether they noticed the 
impure chords, and only six out of eleven experts reported that they did, even though 
the neurological responses of all experts were equally sensitive to the auditory 




Second block: detection while paying attention 
In the second block, the subjects were presented with the same chords. In this block, 
however, they were informed about the existence of deviant stimuli, and were asked 
to detect them. The purpose of this block was to reveal whether the deviant stimuli 
were consciously discriminable. The behavioral results showed that experts detected 
on average 83% of the deviants, while non-musicians detected 13%. They also 
showed that any participant in the musicians group was able to detect at least 67% of 
the impure chords, while in the group of non-musicians, six out of eleven detected 
less than 1% of the impure chords.
254
 This confirms the superior ability of experts in 
auditory discrimination in attentive state, suggested by the studies I presented in 
previous sections. 
 Additionally, the neurological results replicated the results of the first block. A 
distinct mismatch reaction was elicited in musicians during only deviant stimuli. More 
interestingly, the MMN was followed by an additional reaction, namely, the N2b-P3 
complex.
255
 The N2b-P3 complex is a reaction that usually occurs along with the 
mismatch reaction, but when attention is directed to the stimuli. This complex is 
known to reflect higher cognitive processes related to the conscious detection and 
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evaluation of deviant stimuli.
256
 In the second block, non-experts showed a slight 
mismatch negativity reaction (MMN), but no subsequent N2b-P3 response, in contrast 
with the experts.
257
 Such results confirm that experts possess superior auditory 
processing when they do not attend the stimuli, but also when they do pay attention to 
them. In other words, whether the participants ignored or attended to the stimuli, 
musicians were able to detect more impure chords, while non-musicians were not able 





Third block: replicating the results of the first block 
In the third block, the procedure of the first block was repeated, in order to replicate 
the results of the first block, and to determine whether the second block (when the 
participants did pay attention to the stimuli) helped non-musicians in transferring the 
practice of discrimination to the third block, when they were instructed to ignore the 
stimuli again. The results of the first block were fully replicated: musicians showed an 
MMN response which did not differ from their response in the first block, while non-
musicians again showed no MMN reaction, in spite of the potentially helpful task in 
the second block. Additionally, identically to the first block, neither experts nor non-
experts showed N2b or P3 reactions, confirming that in the third block they managed 
to ignore the stimuli, and also confirming the role of the N2b-P3 complex in the 
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Implications of the Results 
These results show several important points. First, they show that musicians are better 
at detecting certain features in music compared to non-musicians, which is evident in 
the differences of percentages in the performance success. Second, the neurological 
data provide even more valuable information. The mismatch reactions show that 
musicians automatically detect the slightly impure chords even when they ignore 
them, while the non-musicians do not. This implies that the difference between these 
two groups of subject occurs already at the automatic processing level. Otherwise, the 
results could leave an open possibility that the non-musicians also detected the change 
in musical features, but were perhaps not equipped with sufficient theoretical 
knowledge to interpret or articulate this information properly. The absence of the 
mismatch reaction (characteristic of automatic detection) implies that the information 
about the impure chords did not even enter the non-musicians‟ cognitive systems. In 
other words, it is not the case that the non-musicians were unable to interpret or 
articulate the perceptual information about the impure chord, but rather that they did 
not even acquire the said information. Third, when the participants did pay attention 
to the changes in musical stimuli (the second block), non-musicians showed only a 
slight mismatch reaction, meaning that even when they pay attention to the stimuli, 
they are still less sensitive to the changes compared to musicians ignoring the stimuli. 
Finally, the conscious detection reaction (N2b-P3) helps us paint an even richer 
picture of the differences in cognitive processes between these two groups of subjects. 
The fact that this reaction was absent in non-musicians even when they attended the 
stimuli implies that even when the information is automatically registered (shown by 
the slight MMN reaction), it is not further consciously processed. 
 In summary, this study demonstrates that musically trained subjects 
automatically detect differences in auditory input which are undetectable for non-
experts, regardless of whether they pay attention to the stimuli or not. Moreover, the 
results of this study show that the difference between musically trained and untrained 
subjects goes deeper than the difference in theoretical knowledge or performance 
success. The cognitive systems of these groups of subjects differently process musical 
input, both when the input is ignored or attended to. 
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 It is still legitimate to ask whether the cognitive differences are a result of 
musical training, or whether they can be contributed to some other factors not related 
to musical training. The following study shows, by testing similar cognitive 
differences in musicians and non-musicians, how such questions can be examined 
experimentally. 
 
Expertise and Neuroplasticity 
The mismatch response (MMN) and the conscious detection reaction (N2b-P3) found 
in the Koelsch study are only some of many neurological differences detected 
between musicians and non-musicians. The study conducted by Bosnyak and 
colleagues
260
 builds on the previous research which reports that musicians exhibit 
enhancements in certain neurological reactions compared to non-musicians.
261
 
 Bosnyak and colleagues focus on a specific group of changes in brain activity 
which reflect the activities of certain populations of neurons in the brain. More 
precisely, they focus on the „auditory evoked responses‟ – the reactions to certain 
auditory events that are enhanced in musicians. In the psychological literature, these 
responses are named P1, P2, N1, and N1c.
262
 The experimenters were interested in 
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testing whether these enhancements in musicians are a result of neuroplasticity 
induced by training and practice, or whether they result from some other factors. The 
mere difference in these neurological components between musicians and non-
musicians is not sufficient to rule out the possibility that the enhancements result from 
earlier influences, or even a genetic code associated with development of auditory 
cortex, which subsequently influences the decision to train musically. Thus, Bosnyak 
and colleagues designed an experiment to assess neuroplasticity directly, by 
measuring the participants‟ neurological responses (P1, P2, N1, and N1c) before, 





Eight subjects, graduate students, participated in the study which consisted of two test 
sessions, and 18 sessions of auditory discrimination training. None of the subjects had 




Preliminary session (for selecting the appropriate stimuli) 
Before the experiment, a preliminary session was conducted in which the 
discrimination ability of the participants was measured. On each trial, a „standard 
stimulus‟ (S1) and a „comparison stimulus‟ (S2) were presented to the participants. 
The stimuli were the same in 50% of the trials, and the subjects were asked to indicate 
whether they believed the tones they heard had the same or different frequency. The 
comparison stimuli were adjusted to differ from the standard more or less according 
to their performance. The purpose of the preliminary session was to select the stimuli 
that will be used in the experiment, adjusted individually for each subject, so that the 
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difficulty is at the medium level, i.e., that the probability for correct answer is 0.5, and 





Two test sessions 
The first testing („Test 1‟) was conducted before the training series, and the second 
test („Test 2‟) was given after the training series, approximately 18 days later. The test 
sessions consisted of three blocks, and each block contained 360 trials. Similarly to 
the already presented Halpern‟s behavioral study with melodies, the task was 
recognizing whether the two tones are of the same or different frequency. The 
subjects were not informed of the correctness of their answers.
266
 
 The three blocks involved three different sets of stimuli. In one block the 
„standard stimulus‟ (S1) was 2.0 kHz. The „comparison frequencies‟ (S2) varied from 
2.0 to 2.1 kHz. This set of stimuli was named the „trained set‟ because it is the set 
used in the training sessions.
267
 In the remaining two blocks of the test, S1 stimuli 
were either 1.8 kHz or 2.2 kHz, while the S2 stimuli were 0-100 Hz higher. The 
second and third stimuli sets were „control‟ sets, used to determine whether changes 
detected after training occurred specifically for the frequencies the subjects were 




 Each trial was designed so that the participants listen to the standard stimulus 
first, and then after a 0.5 seconds pause to the comparison stimulus. In one half of the 
trials, the comparison stimulus (S2) was the same as the standard stimulus (S1). In 
other half, S2 was one of six different comparison tones, which varied from being 2 
Hz to 60 Hz higher than S1. The frequencies of the comparison stimuli were selected 
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by the authors of the study according to the participants‟ previous success, so that the 
participants were expected to detect two of them in at least 50% of the trials, and the 
other two in less than 50% of the trials. When hearing both stimuli, the participants 
reported whether they believed they were same or different.
269
 
 Frequencies involved in the test sessions were identical before and after 






Over the course of roughly 18 days, the researchers conducted fifteen training 
sessions. They were similar to the test sessions, with a few alterations. First, only the 
stimulus set in which S1 was 2.0 kHz was trained, and not all three stimuli groups. 
Second, the participants received feedback about the correctness of their judgments. 
Similarly to the test sessions, the comparison stimulus was 2.0 kHz on the „same‟ 
trials, and switched between the six higher frequencies on the „different‟ trials. Third, 
the researchers included an „adaptive procedure‟ after each session in which the 
participants performed without error on more than one of the comparison frequencies. 
The adaptive procedure consisted in removing the highest comparison frequency (the 
easiest one to be detected) and replacing it with the frequency which was expected to 
yield the 50% probability of the correct judgement. In other words, the researchers 
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Gradual performance improvement 
The results showed that overall performance of the participants improved significantly 
since the first test session, and this improvement occurred gradually throughout the 
training series. It can be observed on the graph that performance first improved 
rapidly after the first test session (Test 1), and then more gradually afterwards, until 
the closing test session (Test 2) – see Figure 9A.
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Before/after improvement and generalization 
When the results were observed for each stimulus set separately, comparing 
performance success before (Test 1) and after (Test 2) the training series showed a 
significant before/after improvement for all three stimulus sets. It was found that the 
participants showed improvement in discriminating in all three sets of stimuli, 
however, the improvement was higher for the trained stimuli (2.0 kHz) than for the 
untrained stimuli (1.8 kHz and 2.2 kHz).
273
 Even though the subjects were more 
successful in the tasks with the trained stimuli, these results also implicate the 
improvement generalized to the stimuli which the subjects were not trained in – see 
Figure 9B. 
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Figure 9: Behavioral performance of the participants:
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(A) The performance success on the opening (Test 1) and closing (Test 2) test 
sessions, and over 15 sessions of the training series. Data are shown for the 
trained (2.0 kHz) stimulus set. 
(B) Performance for three stimulus groups (1.8 kHz, 2.0 kHz, and 2.2 kHz) 
before and after the training series. 
 
 
Precision in discriminating 
An additional effect of the training was the increase in precision. Discrimination 
thresholds decreased from before the training significantly, meaning that, after the 
training, the participants were able to notice smaller differences between tones than 
before training. For example, prior to training, for the trained (2.0 kHz) stimuli set, 
the participants were able to discern between tones differing in 20.2 Hz, while after 
the training they were able to discriminate between tones differing in as little as 9.3 
Hz.
275
 In other words, not only were the participants better in terms of how often they 
gave correct answers to the same differences in frequency, but also in how small the 
difference they were able to recognize. 
Long-term retention of the changes 
In addition, six participants returned for a „retention test‟ two months after the last test 
session. They were only tested for the trained stimulus set (2.0 kHz). Their 
performance success at retention (63%) was lower than at the end of the training 
(75%) but still significantly higher than in the first testing (32%).
276
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The neurological reactions were recorded by the EEG in the two test sessions as well 
as in training sessions 3 and 13. The aim of the measurement was to determine the 




 Only two out of four components measured by the EEG showed changes 
relevant for the hypothesis of the experiment. The reactions named P2 and N1c 
complemented the behavioral results in that they were significantly enhanced after the 




 The training resulted in an enhancement of amplitudes of the P2 and N1c 
reactions. The differences before and after training in P2 and N1c reaction for each of 
the three stimulus sets are shown in Figure 10A and 10B, respectively. As the graph 
shows, these differences were largest for the trained stimuli, but enhancement 






It was also found that the training sessions lead to a gradual enhancement of the P2 
and the N1c reaction over the training series. The gradual enhancement of P2 and N1c 
over sessions is shown in Figure 10C starting with Test 1, through the training 
sessions 3 and 13, and ending with Test 2. Figure 10C also displays the insignificant 
changes in P1 and N1 responses, for which it seems that the training sessions had no 
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Figure 10. Neurological changes in components P2 and N1c:
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(A) Changes in amplitude of P2 before and after training for each of the three 
stimuli groups; 
(B) Changes in amplitude of N1c before and after training for each of the three 
stimuli groups; 
(C) Gradual enhancement of P2 (the positive amplitude becomes increasingly 
higher) and N1c (the negative amplitude rises toward even more negative 
values), confirming the neuroplasticity hypothesis. Changes in P1 and N1 did 
not occur according to the experimenters‟ hypothesis for these reactions. 
 
Robustness of the results 
Bosnyak and colleagues note that the P2 enhancement effect resulting from auditory 
training was already shown in the literature. It was already described in an earlier 
study which used the same methods as the ones Bosnyak and colleagues used.
282
 In 
addition, the same enhancement was found in other studies in which musically 
untrained participants were trained to discriminate temporal properties of speech 
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 or to detect pitch deviants in a short stream of pitch stimuli.
284
 The finding 
of the P2 enhancement effect thus seems to be well supported. On the other hand, 
Bosnyak and colleagues note that enhancement of the N1c component by auditory 
discrimination training has not been found so far, and their study is thus the first to 




Implications of the Results 
Bosnyak and colleagues rely on the reports of the previous research that musicians 
exhibit enhancements in certain neurological reactions compared to non-musicians. 
They tested whether these enhancements are a direct result of musical training. Their 
results show that both performance success and the P2 and N1c amplitudes (usually 
higher in musicians than non-musicians) were significantly higher after the training 
series than before. The finding that both behavioral and neurological measures 
gradually increased over the course of the musical training series confirm the 
hypothesis that the neurocognitive enhancements are indeed a result of neuroplasticity 
induced by the musical training. The hypothesis is additionally confirmed by the 
result that the performance success as well as the enhancement of the neurological 
reactions both generalized to stimuli which the subjects were not trained in, excluding 
the alternative explanation that the subjects become accustomed to perform only the 
tasks on the trained stimuli. This finding fits with the previously discussed behavioral 
results of the Kannyo and DeLong study which shows that musical training in any 
area, regardless of the instrument learned, increases the ability of the subjects to 
detect changes in pitch, rhythm, and timber in novel auditory input.
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 To conclude, the results of this study indicate that the enhancement of the P2 
and the N1c component in musically trained compared to untrained subjects most 
probably is the result of neuroplasticity induced by training. The demonstration of the 
neuroplasticity of at least some neurocognitive enhancements is a significant result in 
that it emphasizes the importance of practice and training for the neurocognitive 
differences correlated with the performance success.  
 This study also showed that the neurological differences de facto mirror some 
of the capacities by which musical experts differ from non-experts, which is 
methodologically relevant for the topic of this chapter, in that it shows that the 
capacities by which experts and non-expert differ can be physiologically tested, which 
brings additional valuable objective and precisely measured data into the discussion. 
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Conclusion of the Second Chapter 
The aim of this chapter was to show how even the highly abstract and normative 
concept of value can be related to the results of empirical research. Not any aesthetic 
theory, however, is suitable to allow for this kind of connection. Most of the 
philosophical part of the chapter focused on the modified version of Hume‟s 
dispositionalist aesthetic theory. The dispositionalist approach to aesthetic value is 
best fitted for the project carried out in this chapter. I proposed that we should 
understand the existence of a systematic practice of aesthetic appreciation of musical 
works as ratio cognoscendi of a specific kind of value, which we might posit to be 
musical value, epistemically unavailable through other means. Conversely, musical 
value as an objective property of a musical work is to be understood as ratio essendi 
of the mentioned systematic practice, a specific – aesthetic – relation of a multitude of 
subjects toward a certain type of artefacts. The philosophical part of this chapter, thus, 
aimed to show that the dispositionalist view in itself contains a conceptual bridge 
between the normative concept of value (which is interesting for the aesthetics and 
philosophy of music) and the descriptive concepts related to the subjective responses 
(which are being investigated in the empirical research).Thus, if we define musical 
value dispositionally: as being suitable to be appreciated and preferred by the subjects 
qualified to make the proper judgement, the objective properties of the musical works 
are thus conceptually connected to the subjective responses of the listeners. These 
subjective responses are in turn available to be experimentally examined. 
 
Differences Between the Perceiving Subjects 
An important aspect of the dispositionalist aesthetics is the claim that there are 
important differences between the perceiving subjects – not all subjects are equally 
qualified to make proper aesthetic judgments. The empirical evidence presented in the 
experimental part of the chapter showed that there are differences between musically 




Superior Performance of the Musically Trained Subjects 
First, this chapter presents evidence that already in very simple tasks concerning the 
detection, recognition, or differentiation of isolated musical elements there are 
differences between the perceiving subjects, and that trained musicians are better at 
detecting certain features in music compared to non-musicians, which is evident in the 
differences of the performance success between these two groups. 
 
Differences at the Processing Level 
Second, the results also provide evidence that trained musicians automatically detect 
differences in auditory information which are undetectable for non-musicians, 
regardless of whether they pay attention to the stimuli or not. This provides evidence 
not only of behavioral differences (performance success in the detection tasks), but 
also of different ways of processing musical information. The neurological results 
thus provide a more thorough insight into the difference between musically trained 
and untrained subjects. They show that the difference between musically trained and 
untrained subjects goes deeper than the difference in theoretical knowledge or 
performance success, and supplement our notion of expertise so that it does not 
consist only in formal education or experience, but also in a way of processing 
musical information. The cognitive systems of these groups of subjects differently 
process musical input, both when the input is ignored or attended to. This implies that 
the difference between these two groups of subject occurs already at the automatic 
processing level. The absence of certain neurological reactions in the untrained 
subjects implies that some of the perceptual information concerning musical features 
does not even enter their cognitive systems. Thus, in at least some cases, the 
difference between trained and untrained subjects is not a matter of interpreting or 
articulating the perceptual information, but instead a matter of ability to acquire the 
information at all. 
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The Role of Musical Training 
The studies presented in this chapter also show that at least some of the differences 
between musically trained and untrained subjects are a result of musical training. This 
is supported, first, by the finding that performance success in detecting of the 
previously musically untrained subjects was significantly higher after the training 
series than before. Second, the neurological reactions that are usually enhanced in 
musicians in comparison with laypersons also enhanced significantly in these subjects 
after they were being trained in distinguishing certain musical features. Third, the 
finding that both behavioral and neurological measures gradually increased over the 
course of the musical training series confirm the hypothesis that the neurocognitive 
enhancements are indeed a result of neuroplasticity induced by the musical training. 
Finally, the hypothesis of neuroplasticity is additionally confirmed by the result that 
the performance success as well as the enhancement of the neurological reactions both 
generalized even to the stimuli which the subjects were not trained to differentiate. All 
of these conclusions emphasize the significance of musical training for being able to 
detect and recognize certain features or changes in music. 
 
Support for Dispositionalism 
The evidence of the differences between the musically trained and untrained subjects 
supports one of the crucial claims of the dispositionalist view. Without the differences 
between the subjects, it is difficult for the dispositionalists to explain how come music 
listeners differ in their preferences toward musical works if the aesthetic value inheres 
in the works themselves and is reflected on the listeners‟ reactions and preferences. If 
aesthetic value inheres in the works, the listeners should agree in their judgments 
regarding which musical works are more valuable than others. As is widely known, 
such consensus does not exist. If the subjects differ, however, in their capacities to 
detect and recognize features of musical works, their differences in preferences could 
in principle be traced to the differences in capacities which are in the basis of, or at 
least influence their preferences. If, say, a musical work possesses complex and 
original interplay of certain musical elements, and requires focused attention and 
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accuracy in hearing in order to take notice of these relationships, then the listener who 
is not able to recognize such relationships might also be unable to understand and 
recognize the value of the work as a whole. The aesthetic judgement and preference 
of such listener would then differ from the preference of the listener trained to take 
notice of such relationships. 
 
Limitations 
We should, however, be cautious when inferring further implications from the results 
of these studies. A couple of limitations of the significance of these results should be 
noted. The first limitation concerns the scope of the capacities tested. Most of the 
studies on musical sensitivity focused only on one type of simple task, such as 
whether the two stimuli are same or different, or what kind of difference was made to 
the stimuli. Further, the stimuli used were either short musical sequences, or even 
isolated musical elements such as short melodies or chord progressions. In the 
Bosnyak training study, only sensitivity to isolated frequencies was tested. It is thus 
definitely premature to generalize the superiority of trained over the untrained 
subjects in overall comprehension of musical works, even though it seems that if they 
are superior in performing simpler tasks, it should follow that they would perform 
better in the more complex tasks as well. For a more realistic assessment, many other 
capacities would need to be tested, such as memory, recognition of certain 
relationships within music, and other more complex capacities. Also, the stimuli 
involved in the experiments would need to be more diverse, of larger scale, and more 
similar to the actual musical works. Finally, the tasks involved would need to be more 
complex and diverse as well, also more resembling to the process of actual aesthetic 
appreciation of musical works. 
 The second limitation of the significance of the results presented here 
concerns the relevance of the tested capacities for making aesthetic judgments. The 
capacities tested concern accuracy or precision in detecting certain features in music. 
It is not clear whether these capacities are necessary or sufficient conditions for being 
qualified to make proper aesthetic judgments, and also whether there are some other 
qualities, perhaps specifically related to taste, that cannot be measured by the 
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presented methods. The relationships between such measurable capacities and the 
supposedly „good taste‟ need to be elaborated further. 
 This is connected to the third limitation, already mentioned in the Section 2.2 
which presents empirical work on musical preferences. Both systematizing theoretical 
models and the particular empirical studies on musical preferences are too 
problematic to be used for the purposes of this chapter, as well as on their own. Even 
if they were methodologically sound and provided significant results, the conception 
of music preference is not the one relevant for aesthetic judgments. By music 
preference they refer either to the short-term, almost momentary judgement of „liking‟ 
the musical work, or to choosing a musical work as a personal favorite. The only 
study which involves the relevant subjective judgement is the study presented above, 
conducted by Müller (see Section 2.2), in which musicians and laypersons were 
required to make aesthetic judgments on five chord harmonic progressions. The 
relevance of Müller‟s results is, however, also limited due to the fact that the overall 
implications of the study are unclear: the results showed that the two groups of 
subjects did not differ in their aesthetic judgments concerning the sequences, but 
differed in the neurological processes recorded while they were making these 
judgments. 
 
Suggestions for Further Research 
Despite the limitations, the studies presented in this chapter are important for showing 
that at least some of the musically-related capacities of the perceiving subjects can be 
objectively measured and compared. These studies also present us with the methods 
for performing such measurements. They show how the question of musical expertise 
can be empirically approached, and with further research eventually the question of 
the criteria of musical value might be reached as well. The conclusions of this chapter 
should, thus, be taken only as a part of an early phase of the empirical research of 
musical value, which should be complemented from various other sides – such as 
using large-scale musical works, assigning different types of behavioral tasks, 
measuring many other neurocognitive responses, etc. 
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 These results can be connected to the problem of aesthetic value of musical 
works through establishing correlations between differences in capacities and in 
preferences. One way to test these correlations would be to test both capacities and 
preferences before and after training, similarly to the method of the Bosnyak study, 
and observe whether the capacities and the preferences change with any significant 




Chapter 3 – Emotions in Music 
 
 In contemporary analytic aesthetics of music there is much of interest 
regarding the expressive aspect of music. It seems that philosophical works about 
music focus mostly on the expressiveness of music, and in general on the relationship 
between music and the emotions. This interest in the emotions in music is 
understandable, since undoubtedly both trained and untrained listeners speak of music 
as if it expresses emotions, and it is common to describe music by words referring to 
emotions. It is then natural to ask what lies behind such speech about music, and what 
constitutes the basis of musical expressiveness, and of our experience of music as 
expressive. At first, given that music is not a sentient being, i.e., it is not someone 
who could experience emotions, it seems unclear how propositions about sad, 
cheerful, melancholic music make sense. On the other hand, such way of talking do 
not seem paradoxical. Even the music theorists who do not consider emotions to be 
essential for music allow that this is a natural way to speak about music, and that our 
experience, and perhaps even understanding of music might be impoverished, were 
we to abandon such way of speaking. 
 There were several notable attempts to render such ways of talking and 
experience of music more coherent. These attempts constitute different views on the 
expressiveness of music. As we will see, some of them attempt to explain musical 
expressiveness by appealing to the feelings of the composer (or the performer), some 
by appealing to the emotions experienced by the listeners, and some by focusing only 
on the properties of the music itself. These views, aside from explaining musical 
expressiveness differently, differ also in their views on another relationship between 
music and the emotions, tightly related to expressiveness, namely, the ability of music 
to arouse emotions in the listeners. Some of the accounts of expressiveness imply that 
music does arouse genuine emotions in the listeners, even though they may not be the 
same emotions that are expressed by the musical work. Other accounts deny this 
possibility, and replace ordinary emotions mentioned in other theories with „musical 
emotions‟, or „quasi-emotions‟. In short, there are several way to understand musical 
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expressiveness, musical influence on human emotions, and the relationship between 
the expressiveness and the arousal of the emotions. 
 In this chapter, some of the most influential theories of musical expressiveness 
will be considered, followed by a discussion of an influential account of musically 
induced emotions that counters some implicit assumptions of those theories. After 
that, I will consider how the experimental research in music psychology relates to 





1 Philosophical Theories on the Emotions in Music 
 
1.1 The Expression Theory: Emotions of the Composer 
The first view explains musical expressiveness as an expression of the emotions 
experienced by the composer. This is the most natural approach, because if anybody 
is “responsible” for the emotions in a musical piece, it is its author. According to this 
view, expressiveness of music arises from the artists‟ expressing their emotions 
through the act of composition. These emotions are recognized and responded to.
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There are several versions of this view, but I believe it is not necessary to go into 
details of each of them, since the crucial objections which justify rejection of this 
view apply to its fundamental assumptions, and therefore to all the different versions 
of the view. One line of criticism consists of empirical objections. It is argued that we 
do not actually know what the composers felt, and what, if anything, they attempted 
to express by the musical piece. From what we do know about their work methods, 
composing, especially in the case of large-scale works, extends to long periods of 
time, and generally requires methodical and technical thinking rather than the 
passionate outpouring we are prone to imagine. Further, even when composers do 
wish to express their emotions through the musical work, their intentions are not 
necessarily fulfilled. This is particularly so with inept composers – Davies mentions 
Ernest Chausson and Henri Duparc as examples.
288
 This demonstrates that the mere 
intention on the part of the composers to express emotion is not sufficient for their 
work to be characterized as expressive. Thus, the expression theory does not offer a 
good explanation of the expressiveness of musical works.  
 Even setting aside these objections, this view faces conceptual obstacles as 
well, namely, the problem of understanding how composers “place” their emotions 
into the work, on listening to which they are then recognized and understood. The 
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expression theory supposes that the expressiveness of a process is transmitted to the 
product of that process, and that the expressiveness of an action is apparent in the 
product of that action.
289
 The expression theory needs to provide further explanations 
concerning the transmission of expressiveness to the artwork, in order to be able to 
clarify the phenomenon of expressiveness. One possible explanation could be that the 
composers do not “pour” their emotions directly into the music, but instead they 
choose the musical elements and their combinations which fit the emotions through 
their own inherent expressive character: minor and diminished chords are more 
suitable to expressing sorrow and melancholy, while major chords and faster tempo 
are more suitable to expressions of joy and excitement.
290
 But even though this 
refinement of the theory is plausible and is consonant with musical practice, the 
explanation itself goes against the expression theory, since it suggests that the 
expressiveness of the musical work lies in the musical material itself, rather than in 









                                                 
289
 Ibid., p. 173. 
290
 Stephen Davies, “Contra the Hypothetical Persona in Music”, in Mette Hjort and Sue 
Laver (eds.), Emotion and the Arts, New York: Oxford UP, 1997, pp. 95-6. 
123 
 
1.2 The Arousal Theory 
According to another popular theory, that a musical work expresses an emotion 
consists in the work‟s arousing that emotion in the listener. For example, the sadness 
of a piece of music consists in its power to evoke sadness in the listener. Music‟s 
expressiveness consists in its power to move people.
291
 This is a natural approach as 
well, because it is always the listener who attributes emotions to the music. 
 The first question that we need to ask is why the emotion is attributed to the 
musical work given that it is felt by the listener. One of the more convincing answers 
is that, even though the emotions expressed belong to the listener, the expressiveness 
is correctly attributed to the music as a dispositional property because responses to 
music have an interpersonal validity. This interpersonal validity is based on the fact 
that music affects human emotions due to its possessing certain properties. In 
principle, there should be underlying rules or laws governing what kinds of properties 
produce what kind of aesthetic responses, though in practice we might not be able to 
abstract such rules. Therefore, according to the arousal theory, music evokes emotions 
in the listeners due to its possessing certain properties (describable in musical terms 
without reference to the listener‟s response).
292
 It is important for proponents of this 
theory to include the features of the musical work into the account of expressiveness, 
in order to stress that the relevant response of the listeners must arise from an 
experience of certain types of features in the musical work itself (thus the relevant 
experience should involve thoughts about the particular work, assuming knowledge of 
wider musical considerations, such as style, and a sensitivity to the history of musical 
practice), thereby excluding cases where music is merely the occasion for a response, 
e.g. where “a father is saddened by a work because it was his dead son‟s favorite, 
though normally the piece would be described as happy”.
293
 This is an important 
condition because it helps to explain various situations in which music expressive of 
some emotion fails to arouse that emotion in the listener, arousing instead a different 
one or, indeed, no emotion at all. Various factors that can interfere with the arousal or 
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bring about the listener‟s lack of a response (such as failure to focus on the music) do 
not change the fact that the musical work is expressive.
294
 
 There are in fact many cases in which there is a mismatch between the 
emotion attributed to the music and the emotion aroused in the listener. Even though 
sad music does sometimes or often move its listeners to sadness, there are also cases 
in which we wish to say that the music expresses sadness though it does not move the 
listener to sadness despite the listener‟s careful attention to the music and the lack of 
possible intervening factors mentioned by the arousal theory. It could be that the 
listener feels nothing, or that she responds by some other emotion than the expressed 
one. Cases of a mismatch between the listener‟s response (if any) and the expressive 
character of the musical piece are too common to be ignored, and according to many 
philosophers, fatal for the arousal theory.
295
 It seems that the emotions expressed in 
musical works and the emotions aroused in the listeners are not connected with a 
regularity which would suggest that the expressiveness can be explained and analyzed 
in terms of the arousal. Even though this theory has undergone something of a revival 
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1.3 Emotion Characteristics in Appearances 
Davies holds that all the arguments which speak against the expression theory and the 
arousal theory provide support to his own view: that the expressiveness lies in the 
music itself, that it inheres in the properties of the sound, and that it is therefore 
independent of the emotions of both the composer and the listener.  
 This view, called by Davies “appearance emotionalism”, holds that the 
musical material itself can be literally expressive by virtue of presenting to audition 
sounds which possess „emotion-characteristics‟. The sound itself is endowed with 
such characteristics. Music is sad-sounding in much the way that the weeping willow, 
or the tragedy mask, is sad-looking. If hearing music‟s expressiveness requires 
imagination, it does not require more of it than is needed to see the weeping willow as 
downhearted, or face masks as having human expressions. Music is heard as 
expressive due to what Peter Kivy calls an “animating tendency”, the natural mode in 
which humans experience the world.
297
 
 Davies develops his view by describing the way that the words naming 
emotions function in language. In their primary use, these words refer to experiencing 
emotions. However, there are other uses of emotion terms which do not involve 
reference to experiencing emotions, but retain a direct connection to their primary use, 
for example, when we speak about dispositions toward feeling emotions: we might 
describe a person as sad, meaning not that they feel sad now, but that they are, more 
often than other people, disposed toward that feeling. These uses of emotion words, 




 There is, however, also a secondary use of emotion terms, which has no 
reference to the experience of emotions. This use refers to the emotion characteristics 
in appearances themselves: the character of a person‟s appearance, face, voice, or 
bearing, are often described by using emotion terms, and by this we do not mean to 
speak about the experience of the person we are describing, but to the way she or her 
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face, voice, etc. appears to us. This, according to Davies, is the use we rely on when 
we speak about the emotional properties of music.
299
 What Davies wants to 
emphasize by this distinction between the primary and the secondary use of emotion 
terms is that they have a common, unproblematic use that does not involve even 
implicit reference to any person‟s experienced emotions. His theory aims to explain 
why describing music as cheerful, sad, etc. does not seem paradoxical, even though 
music is not something that can experience emotions.
300
 
 There is, of course, a connection between the emotion characteristics in 
appearance and the experienced emotions: the behavior or look that we describe as 
having emotion characteristics in appearance are the same as as the behavior and look 
that characteristically and naturally do express experienced emotions. Thus it is not 




 Primary or natural expressions of emotions are the behaviors we recognize as 
possessing expressive import without knowing anything of someone‟s propositional 
attitudes, the objects of those attitudes, or the emotions of the person we assign the 
emotion to.
302
 Not all emotions have natural, primary expressions (for example, the 
so-called “higher” emotions such as hope, pride, embarrassment, envy, etc.), and 
therefore they do not have the corresponding emotion characteristics in appearance 
either. This is the reason Davies believes that the range of emotions that can be heard 
in music is limited to the emotions that have recognizable behavioral expressions. He 
adds, however, that music can express some cognitively complex emotions even 
though they lack characteristic behavioral expression, by presenting the “appearance 
of a pattern of feelings through the order of its expressive development,” through a 
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longer musical section. If the outline of the pattern is sufficiently distinct, it may 
compensate for the lack of a behavioral expression of the given emotion.
303
 
 These “expressive appearances”, as Davies names them, are the “emergent 
properties of the things to which they are attributed.” In the case of music, the 
emotion we attribute to the musical piece is the emergent property of the sounds of 
the musical work. It is presented in the musical work. There is no need for describing, 
representing, symbolizing, or other kinds of denoting which would connect the 
musical expressiveness to occurrent emotions, because the expressive character of the 
music resides within the music itself.
304
 The criterion of whether the music possesses 
an emotional property is given in the appearance itself, i.e. in the music as heard.
305
 
 Davies still needs to explain in what way music can resemble human 
manifestations of emotions. He believes that the expressiveness of music depends for 
the most part on the resemblance between the dynamic character of music and human 
behavior, movement, bearing, etc. rather than, as someone might think, on the 
resemblance to the vocal expressions of human emotions. Motion is heard in music, 
and this motion presents emotion characteristics, just as movements give emotional 
character to someone‟s gait or walk.
306
 Davies adds that music is heard and described 
in spatial terms, and that there is movement between the notes, and it is rhythm, 
meter, tempo, and melody that generate the experience of motion across this space. 
Also important for the depth or volume in music is its texture, in the sense of notes 
being placed densely or sparsely, forming a thick or thin music texture, respectively. 
Richer texture, such as in an orchestral piece, provides more depth and power that a 
solo violin could not achieve. Register, loudness, softness of sound also contribute to 
music having a spatial effect.
307
 It should then come as no surprise, continues Davies, 
that music is described constantly in terms primarily used to denote space, movement, 
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and action: rushing, hesitant, vivacious, dragging, etc.
308
 The movement in music is 
not heard as random, but rather as teleological: “Notes other than tonic are heard as 
drawn toward it, with the strength of the attraction depending (...) on [the note‟s] 
distance from the tonic.”
309
 Similarly, chords are comparatively tense or relaxed 
(discordant or concordant) in relation to the tonic chord. As a result, the motion of 
music “corresponds to an experience of increasing or diminishing tension, push and 
pull, (...) with closure achieved at the arrival of the final tonic.”
310
 
 These features of musical movement draw attention of the listener to the 
relevant similarities with human behavior. Musical movement invites attention to 
expressiveness, because, just like human behavior (and unlike random processes), it 
“displays order and purposiveness, and provides a sense of unity.” We recognize in 
the progress of music a logic, in the sense that what we hear is not fully determined by 
what preceded, but still arises naturally from it. Musical movement is thus more 
similar to human behavior than to random movement, or to the fully determined 
movements of non-human mechanisms. Most importantly, this feature of music arises 
from the characteristics of the musical material itself, and not solely from the 
knowledge that it is humans that have shaped those materials.
311
  
 It should be noted that, unlike the other two theories of musical expressiveness 
(the expression and the arousal theory) Davies‟ theory has more similarity to the 
theories of meaning in music. His theory could, in fact, be understood as a more 
elaborated version of the referentialist account of emotional meaning in music, 
according to Meyer‟s classification of theories of musical meaning (see Chapter 1, 
Section 1.3). Instead of only stating the correlations between musical elements and 
particular emotions, Davies attempts to explain the origin of these correlations. He 
insists that it is our experience of musical works that is similar to our experience of 
the human behavior perceived as expressive of emotions. The analogy resides in the 
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manner in which music and behavior are experienced, rather than being based on 
some symbolic relation between particular parts and bits of each of them.
312
 
 Davies claims that this theory is superior to other accounts of musical 
expressiveness for a number of reasons. First, it allows that expressiveness is a 
property of music that is always publicly evidenced and directly manifested, which is 
in accord with our way of experiencing expressiveness in music. Second, this theory 
does not rely on a connection between musical expressiveness and someone‟s 
occurrent emotions or psychological or cognitive state. Third, it involves an 
attribution of expressiveness that has a familiar use in nonmusical contexts.
313
 
 In spite of these claims, Davies‟s view was criticized by the proponents of 
other theories for conflating, as Jenefer Robinson formulates the objection, “the 
possession of emotional qualities such as sadness and cheerfulness by music, and 
emotional expressiveness in music”. Robinson clarifies this important distinction by 
exploiting an interesting remark by Peter Kivy: “[Kivy] remarks in passing that 
Telemann wrote „yards and yards of mournful music‟ which is not moving. It is 
presumably mournful in Kivy‟s view because it resembles mournful human vocal or 
behavioral expressions and/or because it has some conventional marks of musical 
mournfulness, but at the same time it is not expressive, and because it is not 
expressive it does not move me: it does not evoke any emotion in me”.
314 
This is a flat 
denial of Davies‟s central claim as counter-intuitive. Thus, some musical piece may 
have, say, a sad character (because the musical movements in it resemble human 
gestures which would be perceived as sad) without being expressive at all. It could be 
perceived, for example, as banal. 
 As we can see, each of these theories faces serious difficulties. Here some 
clarifications might be useful, by disentangling several important relationships 
between music and the emotions, that are apparently considered identical, or 
necessarily connected by some of these theories, without it being at all evident that 
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this is indeed so. First, whether the composer (or performer) intended to express his or 
her own emotion in creating (or performing) a musical piece is a separate issue from 
whether the musical piece is heard as expressive of that emotion. In other words, 
expression of emotion on the part of the composer or performer can be successful (in 
which case the musical piece reflects this intention) or unsuccessful (in which case the 
music seems expressive of something else, or of nothing at all). Second, whether the 
listener experiences an emotion as a response to a musical piece is also a separate 
issue from whether the piece itself expresses that emotion. As already mentioned, 
cases of mismatch between the expressive character of music and the aroused 
emotions are too common for these two notions to be considered equivalent. Third, 
expressiveness is not the same as the emotional character of music. Music can exhibit 
the character of a certain emotion (it can be adequately described with emotion terms) 
without necessarily being expressive. A musical piece may be adequately described as 
“sad” or “mournful” – as Kivy said that Telemann wrote “yards and yards of 
mournful music” – but still fail to be expressive.
315
 Finally, as my own discussion of 
these conflicting views no doubt illustrates, the term “expressiveness” is unfortunately 
left somewhat vague by these theories. It seems that musical expressiveness does 
stand in some kind of relationship with each of the other phenomena it was equated 
with, but it is still not clear what the relationship is in any particular case, and what 
exactly musical expressiveness involves. 
 
1.4 Emotivists vs. Cognitivists: Musically Induced Emotions 
This is as much as to say that these theories have to be further refined before their 
adequacy can be properly assessed. Even without refinement, however, they can be 
brought into a relationship with many empirical findings of experimental psychology. 
For example, most of the philosophers writing about music and the emotions, 
probably prompted by their own experience and the widespread testimony of other 
people, generally assume the possibility of musically-evoked emotions.
316
 It is an 




 Hanslick, On the Musically Beautiful, pp. 3-4. Also see Robinson, Deeper than Reason. 
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assumption implicit in their accounts, and indeed it is accepted much more widely, 
both within philosophy and outside it, both by musically cultivated people and by 
people who merely “like listening to music” without having any significant musical 
culture. Davies defends this generally accepted view by appealing to the fact that 
moods, but also expressive appearances can affect people, in the sense of being 




 This view called “emotivism” was nevertheless disputed by some philosophers 
who argued that music does not evoke emotions, and that instead these emotions are 
only perceived in the music. Kivy is the most explicit opponent of the view, 
considering himself a “cognitivist” in this debate, and supported by some notable 
psychologists working on musical emotions.
318
 
 Kivy argues against the common belief that music arouses ordinary emotions. 
He holds instead that music can evoke the so-called “musical emotions”, such as 
excitement, exhilaration, wonder, awe, or enthusiasm.
319
 By these he means the 
emotional “high” one gets when experiencing something that is experienced as 
beautiful, wonderful, sublime, etc., and that is exactly the feeling that one gets when 
listening to great, wonderful, magnificent music. Kivy presents an object-belief-
feeling analysis of how music moves us emotionally. According to his analysis of 
emotion in general, when an emotion is experienced, there is, in the ordinary, normal 
cases, an object of the emotion. For example, if we are angry, the person we are angry 
at is the object of anger. Furthermore, Kivy claims, ordinarily, people experience an 
emotional state for a reason, which can be cashed out in terms of a belief or set of 
beliefs: “I am angry at my friend because I believe he cheated me in a poker game”. 
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Finally, in ordinary cases of emotive arousal, an emotion frequently has a feeling 
component. Emotions are usually said to be felt.
320
 When this analysis is applied to 
music, Kivy continues, the “object of the emotion is (...) the beauty of the music; the 
belief is that the music is beautiful; the feeling is the kind of excitement or 
exhilaration or awe or wonder, etc. that such beauty customarily arouses.”
321
 If one 
responds to music‟s expressiveness, one responds with admiration or disappointment 
to the way in which this expressiveness is realized. A person may be moved to the 
point of tears by how well the music attains its expressive effects.
322
 In Kivy‟s own 
words, “(...) what deeply moves me emotionally by music is just that very beauty, or 
magnificence, or other positive aesthetic properties it may possess to a very high 
degree. The object of the „musical emotion,‟ if I may so call it, for want of a better 
term, is music. (What else?) Or, more exactly, the object of the musical emotion is the 
set of features in the music that the listener believes are beautiful, magnificent, or in 
some other ways aesthetically admirable to a high degree.”
323
 Kivy adds that many 
people are mistakenly convinced that they are made melancholy by melancholy 
music, fearful by fearful music, cheerful by cheerful music. What is happening to 
them is that, if the music is beautifully melancholy, or beautifully fearful, or 
beautifully cheerful, then this music moves them to a high state of emotional 
excitement with melancholy or fearfulness or cheerfulness as its object; and when this 
happens, they mistake this emotive excitement for melancholy in the first instance, 
fear in the second instance, cheerfulness in the third, since these are its objects.
324
 He 
concludes by admitting that he has no proof or evidence that that is what is happening, 
but that it is not an unreasonable suggestion, and that “perhaps the psychologists can 
do something with it.”
325
 In the next section, we will see that experimental 
psychologists did do a lot of work on the possibility of musical induction of ordinary 
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emotions. Although the results are not completely conclusive, they seem to go against 
Kivy‟s position rather than support it. 
 
Omission of Hanslick 
Before proceeding to the section on the empirical work related to these debates, one 
thing should be noted. It might seem that the presentation of the main views on music 
and emotions omits one key name that is mentioned in almost every philosophical 
work on this topic, namely, Eduard Hanslick. However, even though Hanslick is 
indeed often appealed to in these debates, I consider his view mostly misrepresented 
in the contemporary literature.
326
 Contrary to the widespread depictions of Hanslick as 
denying musical expressiveness, he never denied its existence, though he devoted no 
discussion to it, just as he did not deny the musical induction of emotions. He was 
mostly interested in highlighting the significance of specifically musical meaning and 
specifically musical beauty (see Chapter 1). His arguments against the “emotional 
aesthetics” are often mistakenly understood as denying that music expresses and 
arouses emotions – which Hanslick explicitly allows,
327
 denying only that these 
emotional reactions constitute the purpose of music, and rejecting the possibility of 
unequivocally depicting emotions by music (as opposed to their loose and 
insufficiently determinate expression). Thus, Hanslick‟s theory on the relationship 
between music and the emotions focuses on aspects not relevant to the topics 
presented here, and that is why his views are not discussed in this chapter. 
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2 Experiments Related to Emotions in Music 
As already noted, most philosophers of music take for granted that music induces 
everyday emotions. Even though it seems self-evident to the majority of people that 
music does evoke genuine emotions, it is actually quite difficult to demonstrate that 
this belief is true, and that it is not merely a result of confusion on the part of the 
subjects. The experiments which will be presented show that the relationship between 
music and emotions, especially between musically expressed and aroused emotions is 
in fact more complex than it is represented in the philosophical literature. 
 
2.1 Experiments Related to Musical Expressiveness 
The first part of the chapter presented three philosophical theories of musical 
expressiveness: the expression theory which defines expressiveness as a consequence 
of the (actual or implied) composer‟s intentions and emotions; the arousal theory 
which holds that expressiveness is only attributed to music as a reflection of the 
feelings of the listeners aroused by the music; and the so-called „appearance 
emotionalism‟ theory which explains the experience of music as expressive arises out 
of perceiving similarities between musical dynamics and human expressive behavior. 
All three theories define musical expressiveness by equating it with some other type 
of emotional experience related to music. While expressiveness may stand in some 
kind of relationship with each of the other phenomena it was equated with, all three 
attempts of definition face serious problems (which were explained above). Thus even 
though most listeners have an intuitive understanding of what expressiveness is in the 
experience of listening to music, the term itself is still left vague even after the 
philosophical analyses. This constitutes the crucial obstacle in exploring musical 
expressiveness empirically: the criteria for what musical expressiveness is are still 
unknown. In other words, even if we wished to test the correlations between 
expressiveness and any of the three definientia, it is not clear what exactly should be 
looked for as an empirical instance of musical expressiveness. 
 This section will instead focus on a brief analysis of the third theory of 
musical expressiveness. Davies‟ account on the emotional characteristics in 
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appearances is most probably mistaken in its characterization of musical 
expressiveness, and rightly accused of conflating expressiveness with the emotional 
character of music. Nevertheless, by virtue of such conflation, his claims that the 
properties of music itself may carry emotional character are subject to empirical 
research. 
 Namely, in the philosophical literature dealing with musical expressiveness, 
expressiveness is usually related to meaning, almost always in an overly vague way 
which does not reveal much about the relationship between meaning and 
expressiveness. It was already mentioned that Davies‟ approach to expressiveness is 
in fact very similar to the „expressionist‟ theories of musical meaning which claim 
that through the use of correspondences between musical elements and particular 
emotions, music can express emotional meaning (see Chapter 1, Section 1.1). Thus 
the same studies that are relevant for the theories of emotional meaning may be 
relevant for Davies‟ theory of expressiveness. 
 The experiment conducted by Koelsch and colleagues (presented in detail in 
Chapter 1, Section 2.3) provides results that are complementary to Davies‟ view. The 
participants of the Koelsch study were asked to rate the „semantic fit‟ between 
particular musical excerpts and particular concepts, and their neurological reactions 
were recorded in order to affirm their subjective impressions. The experiment showed 
that the subjects without musical training who are presented with unfamiliar 
instrumental musical sequences similarly associate the sequences with particular 
concepts.
328
 The list included a great number of both abstract and concrete concepts, 
among others: limitedness, wideness, needle, river, king, circle, glass, mischief, 
devotion, staircase, blossom, pearls, hero, celebration, leave, arrival, red, blue, etc. 
The experiment was successful in confirming its hypothesis of the semantic 
relationships, however, the exact mechanism underlying the perception of the 
„semantic fit‟ between musical structure and particular concepts was not discussed in 
the study. 
 Two interesting implications can be derived from the connection between 
Davies‟ account and Koelsch‟s results. First, Davies‟ analysis may be useful in 
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explaining the underlying mechanisms of at least some of the semantic relations found 
in the experiment. The experimenters derived from their findings the conclusions 
solely regarding music: music can convey much more conceptual information than 
was previously supposed.
329
 We can, however, widen the scope of this conclusion to 
concepts as well. Concepts themselves have many associations with the 
characteristics which can be described with words related to space, movement, or 
emotional character. Thus, to use Davies‟ terms, there may be an analogy in the 
manner in which we experience (emotional and other) characteristics related to 
particular concepts and the characteristics of their musical counterparts used in the 
study. This similarity in ways of experiencing them can explain the perceived 
semantic relationships between them. Thus it may not be surprising that Schoenberg‟s 
sequence containing a high pitched, harsh „squeaking‟ (almost piercing) tone on the 
string was perceived as related to the word „needle‟;
330
 Bach‟s several parallelly 
meandering sequences of tones were associated with the word „river‟;
331
 Beethoven‟s 
texturally rich orchestral sequence lead by the wide and loud movements of the brass 
section was associated with „hero‟;
332
 Carl Nielsen‟s fast and bouncy (or playful) 
melody in the strings accompanied by a syncopated beat on timpani was associated 
with „mischief‟.
333
 Thus we extended Davies‟ view formulated solely for the 
relationship between music and expressive human behavior to more general 
associations between musical features and concepts. 
 The second interesting implication follows from applying Koelsch‟s results to 
Davies‟ account of expressiveness. Davies limits the possibility of musical expression 
only to the emotions which have characteristic behavioral expressions, based on the 
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assumed inability of music to convey conceptual content.
334
 Since only the expressive 
dynamics or movement is common to music and the emotions, music can resemble 
only the aspects of emotions which can manifested by human expressive behavior. 
Koelsch‟s study showed, however, that similarities or associations between music and 
the extra-musical world can be much broader, and that many phenomena or events 
other than expressive human behavior share the characteristics commonly found in 
music. Davies‟ account could thus be complemented by many other possibilities, or 
multiple paths and factors through which music achieves meaning or expression, be it 
emotional or conceptual. 
 In the following sections, I will present the empirical work related to the 
question of the arousal of emotions of music, far more extensive than the work done 
on the vague term such as „expressiveness‟. 
 
2.2 Experiments Related to the Musical Arousal of Emotion 
As already mentioned, most of the experimental studies on music focus on music‟s 
influence on people‟s emotions rather than on the expressiveness. This tendency is 
understandable, since it is primarily motivated by possible medical application of 
these results, and the search for the benefits of music therapy in treating neurological 
and other disorders.
335
 Thus, the debate between the emotivists and the cognitivists 
will receive more attention in the empirical part of this chapter. The studies which 
will be presented in the following sections attempt either to demonstrate that full-
blown everyday emotions can be evoked by music (thus supporting the emotivist 
view), or to show that the studies which purportedly succeed in this demonstration 
were methodologically unsound and therefore have questionable results (and thus try 
to refute evidence for emotivism and thus support the cognitivist view). 
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General Attitude Toward the Emotivist vs. Cognitivist Debate 
The majority of the literature on musically evoked emotions favors the emotivist 
view. In a meta-analysis, Swaminathan and Schellenberg show that subjects 
belonging to various social groups consciously use music to regulate their emotional 
states – to relax, enhance mood, for motivation, etc.
336
 Music is claimed to be 
particularly effective in moderating emotional states. Swaminathan and Schellenberg 
report findings of some studies which showed that after inducing a sad mood in the 
participants, listening to happy sounding music showed to be more powerful in 
improving mood than other manipulations. Self-selected “depressing” music was also 




 It is, however, sometimes questioned whether participants in these studies 
confuse felt emotions with the emotions they attribute to the music. The credibility of 
the subjective reports about the felt emotions was tested in studies which include 
physiological measures, and these studies confirm that listening to music often 
correlates with higher arousal (i.e. intensity, which is one of the two key dimensions 
of felt emotions), indicated by the increase in heart rate, respiratory rate, and 
electrodermal activity.
338
 Experiencing emotions during listening to music has also 
been shown to be associated with patterns of activation of the amygdala, the 
hippocampus, and the hypothalamus.
339
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 Nevertheless, even the findings of the physiological indicators of the 
musically induced emotions raised serious, and in some aspects reasonable doubts. 
The most explicit opponent of the emotivist view, Vladimir Konečni, questions the 
validity of the empirical body of work used as a reference that music does induce 
genuine emotions. In the next section, I will present his main objections to the most 
popular studies which support the emotivist view. 
 
2.3 Konečni’s Criticism of the Popular Studies 
Konečni claims that, contrary to the noticeable popularity, “among both music 
psychologists and the general public,” of the emotivist view on musically induced 
emotions, the empirical literature which supports that view is unconvincing.
340
 
 His first criticism of this literature consists in claiming that there are not many 
studies which are in fact relevant for this issue, and that the mistaken belief that there 
exists a large body of empirical work is a result of confounding emotions and moods, 




 Further, he points out that there are serious methodological shortcomings even 
in some of the most cited and relevant studies. Perhaps most notably, musical 
expression of emotion has often been conflated with the induction of emotions by 
music.
342
 This is not surprising since, as I have shown in the philosophical part of the 
chapter, expressiveness of music is not very well understood even by the philosophers 
of music, and additionally since many writers explicitly equate music‟s 
expressiveness of a particular emotions with the induction of that emotion in the 
listeners. 
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 An additional problem comes from the fact that even when the authors of 
empirical studies make a distinction between musical expression and induction of 
emotions, they themselves often continue to draw conclusions which seem to ignore 
the implications of the distinction.
343
 In order to demonstrate this, Konečni reviews 
some of the key studies that are often cited as evidence of the fact that music does 
induce emotions, and analyzes the shortcomings in their methodology. 
 
Misleading Titles of the Studies 
Some of the major empirical studies on musical emotions, which do not even examine 
the induction of emotion, may be misleading through imprecise wording. Sometimes 
the researchers use formulations which suggest that the subjects of the studies 
experienced emotions, even when the induction of emotions was not at all a part of 






In other cases, the confusion of musical expression and induction of emotions is found 
in the instructions given to the participants, such as: “Your next task is to adjust the 
slider continuously to indicate the amount of emotion at each point in time”
345
 (italics 
added by Konečni). In cases such as this, it is unclear whether the participants were 
rating their own emotional states, the emotions perceived in the music, or a 
combination of both, or sometimes one and sometimes the other. Such imprecisions in 




 Ibid., p. 118., referring to Patrik Juslin, “Cue Utilization in Communication of Emotion in 
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Konečni proceeds to present in more detail the methodological errors of several 
repeatedly cited studies which he believes had a significant role in misleading the 
scientific community into the belief that the musical induction of emotions is 
empirically demonstrated. One of such studies is Nykliček, Thayer, and van Doornen 
study titled “Cardiorespiratory differentiation of musically induced emotions”
347
 
(italics added by Konečni). This study reports on the cardio-respiratory data which 
allegedly shows that listening to different pieces of music gives rise to different 
emotions. However, their methodology suggests solely that the participants were 
differentially physiologically aroused by the given pieces of music. Nykliček and 
colleagues did not further elaborate on whether the physiological arousal of the 
participants resulted in them experiencing genuine emotions.
348
 Further, the subjects 
were explicitly instructed to indicate on a rating scale “how strongly each emotion is 
expressed by the music”
349
 (italics added by Konečni). Nykliček and colleagues only 
cited Thayer‟s (one of the authors of the study) doctoral dissertation in order to justify 
that the ratings of expressed and the induced emotions are “highly correlated”, but 
they do not provide any data in their own paper.
350
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 Another example of such methodologically flawed studies is Waterman‟s 
study, in which the subjects were instructed to “press the button when the music 
causes something to happen to [them]”
351
 (italics added by Konečni). It is unclear 
what the subjects reported on, especially whether they reported on having an 
emotional experience. Further, Konečni believes that the physiological changes 
detected in the study (facial muscle activity, foot-tapping, increased heart rate) are not 





Predisposing the Participants 
One of the most influential studies cited in support of the assumption of musically 
induced emotions is the famous 1997 study by Carol Krumhansl, in which the 
participants were asked to indicate the amount of a certain emotion (sadness, 
happiness, fear) they experienced while listening to particular pieces of music.
353
 
Even if at least some of the participants were actually rating their emotional states and 
not the music, Konečni objects, before listening, the subjects read the following 
instructions: “Music is thought to have many effects on people, including influencing 
their emotions. Indicate how much fear you are experiencing from moment to 
moment by moving the slider from left to right. The slider should be at the far left if 
you feel none of that emotion, and at the far right if you feel that emotion as strongly 
as you have in response to music in the past”
 
(italics added by Konečni).
354
 These 
instructions involve two claims. They proclaim that music influences emotions, and 
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they limit the emotional experience of the subjects to the musical domain.
355
 Thus the 
participants may have been more prone to report on feeling emotions than if they had 




Failure at Replicating the Results 
In order to test the interference of the instruction wording with the participants‟ self-
reports, Krumhansl‟s results were tested in subsequent studies with two versions of 
alternate instructions. In this replication study, the participants listened to the “sad” 
pieces from Krumhansl‟s original study (Albinoni‟s Adagio in G minor for Strings 
and Barber‟s Adagio for Strings), and were asked to rate them on the “sad” scale (0 = 
Not at all; 8 = Very much). One group of subjects received the same instructions 
which were used in the original study: “Music is thought to have many effects on 
people, including influencing their emotions (...).”. The other group received the 
altered instructions which started with: “Researchers disagree on whether or not 
music has an effect on emotion (...).” The results showed that the difference in the 
instructions had significant effects. The original instructions gave rise to the 5.70 
sadness rating for Barber and 5.03 for Albinoni, and the alternate, “Researchers 
disagree…” instructions resulted in lower sadness ratings, namely, 3.32 and 4.25.
357
 
 In another variation, when the Krumhansl instruction “Using the following 
scale, rate how YOU FELT while listening to the music selection” was replaced by 
“Using the adjectives below, describe THE MUSIC selection you just heard” (capital 
letters in the original text), the “sadness” ratings for Barber and Albinoni rose 
significantly to 6.12 and 6.87. In other words, ratings of the music‟s expressiveness 
were significantly higher than the ratings of the participants‟ own emotional state.
358
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This shows how slight differences in formulating the instructions, perhaps a result of 
the author‟s unspoken theoretical assumptions, may influence the results of the study. 
Subsequently, Konečni adds, Krumhansl herself compared the physiological results 
she gathered to the results gathered in other major studies of the physiology of 
emotions, finding “little correspondence with [her] results”.
359
 
 Konečni takes the lack of correspondence between these groups of results to 
suggest that Krumhansl‟s study cannot be unequivocally accepted as supporting the 
assumption that music induces emotions. His criticism rightly directs us toward a 
more cautious approach to even the most often cited studies in this field. The 
empirical body of work supporting emotivism indeed should be reexamined. 
Konečni‟s criticism provides an important methodological lesson for the philosophers 
who would wish to adopt the conclusions of experimental psychology without getting 
familiar with its methods. 
 
2.4 A More Cautious Study on the Aroused Emotions 
Perhaps by virtue of criticisms such as this, the authors of the following studies were 
more thorough in designing their experiments, and have thus provided us with more 
convincing results. In this section, I will present in detail the study which has 
reportedly demonstrated that music does induce genuine emotions, in order to expose 
the eventual methodological errors, or lack thereof. I will subsequently show that the 
methodological soundness of the study is further supported by the fact that it was 
subsequently replicated by another group of researchers (also to be presented below). 
 Lundqvist and colleagues wanted to investigate whether music with different 
emotional expressions (happy and sad) evokes different emotional responses in the 
listeners. They recorded subjective self-reports of the participants as well as the 
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physiological reactions commonly associated with particular emotions.
360
 They 
focused on happiness and sadness based on the previous findings that these two 
emotions are easily expressed in music,
361
 and that they seem to be common 
responses to music.
362
 It should also be noted that the authors of the study did not 
indicate whether they believed that music is expressive of these emotions, or merely 
adequately described by the emotion related words (which would fit Davies‟ 
definition of expressiveness). 
 
Measuring Felt Emotions 
 
First Step: Defining Emotions 
The measures recorded in the experiment were chosen based on the definition of 
emotion the authors of the study have already adopted. Lundqvist and colleagues 
acknowledge the lack of consensus on a precise definition of emotions, and settle on 
basing their approach on the agreement that exists among many researchers that 
“emotional responses are manifested in three components: experience, expression, 
and physiology.”
363
 The adopt the view that “emotions give rise to affective 
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experiences such as feelings of happiness, sadness, pleasure, and displeasure; activate 
widespread physiological adjustments to the evoking conditions; and lead to 
expressive behaviors. Lundqvist and colleagues elaborate shortly on how these three 
components can be investigated experimentally, and how the results help decide 
whether music does induce emotions” (italics in the original).
364
 The following sub-
sections will present an elaboration of how these three components were measured in 
the study, and how we can know whether the results are relevant for the emotivist 
versus cognitivist debate. 
 
First Component: Subjective Experience 
Subjective experience, or feeling, has a long tradition of being considered the 
essential element of emotion. Lundqvist and colleagues add that its importance lies in 
integrating all other components and being the basis of the conscious representation 
and regulation of emotion.
365
 Subjective emotional experience is most commonly 
measured through self-reports, which can be differently designed: as 
phenomenological descriptions, rating scales, or multiple-choice formats.
366
 
 Lundqvist and colleagues chose self-reports based on rating scales, and 
applied them to lists of emotion related adjectives. This technique was used in earlier 
research in which participants differentiated experienced emotions evoked by various 
types of stimuli such as imagery, film segments, or facial expressions, and also 
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 In this study, the aim was to measure the participants‟ experience of 
happiness, sadness, surprise, anger, interest, fear, and disgust induced by the musical 
stimuli. 
 Each of these emotions was represented by three adjectives on the list. 
Sadness was represented by „sad‟, „downhearted‟, and „blue‟; happiness was 
represented by „happy‟, „amused‟, and „joyful‟; anger by „angry‟, „mad‟, and 
„irritated‟, etc.
368
 For each of the adjectives on the list, the subjects had to indicate the 
degree of intensity on a scale ranging from “not at all”, “slightly”, “moderately”, 
“rather strong”, to “very strong”. The scores of the three adjectives which describe the 
same emotion were added up.
369
 
 Lundqvist and colleagues acknowledge various methodological problems with 
self-reports mentioned by Konečni. They note that the difficulty of the listeners to 
differentiate between their own emotions and the ones perceived in music might be 
alleviated with use of the clear and precise instructions which specify whether the 
subjects should direct their attention to their own emotional states or the qualities of 
music.
370
 They also mention another problem, of the subjects answering what they 
believe the researchers expect of them, or what seems to be the most acceptable 
answer. To deal with this, they propose the technique of „cover stories‟ which distract 
the subjects from the hypotheses being tested in the experiment.
371
 They used this 
technique in their own study. 
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Second Component: Physiological Expression of Emotions 
The subjective feeling is usually accompanied by the appropriate expression of 
emotion. Since the face has an important role in the expression of emotions, and there 
are particular facial muscles which are responsible for different facial expressions, 
Lundqvist and colleagues tested the correlations between the activity of these muscles 
and different emotional characteristics of music presented to the subjects. They based 
their method on findings of the previous research, which showed that activity in the 
regions of zygomaticus major (muscles used when smiling) and corrugator supercilii 
(muscles used when frowning) is related to the degree of valence (pleasantness or 







 and auditory stimuli in general.
375
 In studies which focused on music, 
the results were consistent with the these findings: they showed increased zygomatic 
(smiling) activity in response to music with positive valence, and increased 
corrugator (frowning) activity in response to music with negative valence.
376
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Lundqvist and colleagues thus included the electromyographic (EMG) measurements 
over the facial muscle regions which they will compare with the emotional qualities 




Third Component: Autonomic Responses 
In regard to the third component, while the responses of the autonomic nervous 
system (ANS) are known to accompany experiences of emotions, it is still a 
controversial issue to what extent different emotions require different patterns of the 
ANS activity.
378
 Based on the view that emotions should result in the subject 
adjusting to the (different) evoking conditions in the environment, Lundqvist and 
colleagues agree with other researchers
379
 who have argued that at least some 
emotions should reflect specific autonomic activity, even though it is not certain 
whether it is indeed so. They cite previous studies on autonomic responses to other 
types of stimuli, such as imagery, film excerpts, or facial expressions, in which the 
autonomic changes seemed to differentiate among emotions, but add that these studies 
report merely on a relatively few cases.
380
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 In regard to the studies which measured the autonomic activity while listening 
to music, most of them examined arousal (intensity) rather than valence 
(pleasantness/unpleasantness) dimension of an emotional response.
381
 In a meta-study 
in which more than 130 studies were reviewed, it was shown that different musical 
features correlate with different arousal levels. Music with fast tempo, loud dynamics, 
and prominent rhythm, evokes an increase in muscle tension and heart rate. Music 
characterized as melodic, with slow tempo, soft dynamics, and legato style evokes a 
decrease in the same measures, and also in electrodermal activity.
382
 
 In regard to the valence dimension of emotion, however, Lundqvist and 
colleagues admit that only there is not much research on musically induced emotions 
which focused on valence. As a source of evidence that happy and fearful music 





 – the same two studies that Konečni criticized for methodological 
inadequacies (see Section 2.3). Nevertheless, Lundqvist and colleagues hypothesize a 
correlation between positive valence and higher skin conductance and temperature, as 
well as a correlation between negative valence and lower skin conductance and 
temperature,
385
 and they test these correlations in their own study (which will be 
presented below). 
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An Additional Indicator: Coherence of the Responses 
On top of these three components of emotions, response coherence, or „response 
synchronization‟ is considered to be an important characteristic of emotions. 
Response coherence means that there is a corresponding response in all three 
mentioned components during an emotional experience. However, not many studies 
have actually demonstrated coherence among the responses belonging to each 
component,
386
 and whether such coherence exists is still debated. It has been argued 
that the correspondence between the three components is not necessary for emotions 
and that absence of one component is not sufficient grounds to conclude the absence 
of an emotion. There are many examples of mismatch between the components, such 
as experiencing an emotion without showing a facial expression, or without the 
occurrence of some of the physiological changes, and it may depend on the situation 
or on the individual characteristics of the subject whether the responses belonging to 
each component will match.
387
 
 Nevertheless, taking these difficulties into account, if several measures of each 
component are used, and if the results show coherence among them, the credibility of 
the conclusion that an emotion occurred would clearly increase. In studies on music 
listening, evidence of coherence of the components would provide strong support to 
the view that music can evoke genuine emotions in the listeners. This would confirm 
the emotivist view on musically induced emotions. The cognitivist view that listeners 
merely perceive an emotion in music implies absence of autonomic and expressive 
responses (although it may allow for the misattributed subjective experience). This 
means that only emotivism predicts coherence of the components, while cognitivism 
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The aim of the study is to examine the changes in the subjective, expressive, and 
autonomic reactions of the listeners, and additionally the coherence between these 
reactions. Lundqvist and colleagues formulated the hypotheses which will be tested 
on the basis of the definition of emotion presented above. The hypotheses state that 
when listening to happy and sad music, in comparison with sad music, happy music 
should lead to: 
1. higher ratings of happiness; 
2. lower ratings of sadness; 
3. no change in ratings between fear, anger, disgust, or surprise; 
4. higher zygomatic (smiling) muscle activity; 
5. lower corrugator (frowning) muscle activity; 
6. higher heart rate; 
7. higher skin conductance; 
8. higher finger temperature. 
In order to additionally support the hypotheses, the results should show the overall 
coherence in the pattern of responses.
389
 
 The participants were 32 musically untrained university students. As stimuli, 
the researchers used simple songs in pop genre, one with a happy emotional 
expression, and the other with a sad expression. The songs were composed for the 
study to avoid interference of personal associations with the songs. The happy song 
was composed in major mode, with fast tempo and loud dynamics, and the sad song 
was in minor mode, with slow tempo and low dynamics.
390
 The choice of the 
characteristic musical features of happy and sad music was based on the associations 
established in previous research on emotional expression in music.
391
 In addition, the 
researchers tested the adequacy of the stimuli before the experiment by having a 
different group of students rate the emotions expressed in the songs.
392
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 The subjects were not informed about the purpose of the study. They were told 
that the study tested physiological reactions to music. In order to divert them from 
their facial muscles, they were told that the electrodes of the EMG measure sweat 
gland activity. They also received a cover story for the questionnaire on their 
subjective emotional experience, namely, that it was necessary to measure their 
tiredness and mood as a part of a control procedure.
393
 They completed the 
questionnaire before hearing the songs, and then after each hearing of the song. There 
were two versions of the happy song and two versions of the sad song. Thus the 
participants gave self-reports five times in total. Their physiological reactions were 
measured during the whole procedure.
394
 
 As a precaution, the subjects were interviewed after the experiment about the 
experimental instructions. All of them reported being unaware of the real purpose of 





1. Self-reports (subjective experience) 
The results of the self-reports showed higher happiness ratings after listening to the 
happy songs, and higher sadness ratings after the sad songs, and the ratings of other 
emotions did not differ after either happy or sad songs.
396
 This confirms Hypotheses 
1-3 which concern the subjective component of emotions. 
 
                                                 
393
 Ibid., p. 66. 
394
 Lundqvist et al., op. cit., pp. 64-5. 
395
 Ibid., pp. 65-6. 
396
 Ibid., p. 66. 
154 
 
2. Facial muscle measures (expression of emotions) 
The overall results for the facial EMG measurement showed higher smiling muscle 
activity for happy than for sad music. This suggests that the smiling muscle activity is 
sensitive to the valence of the presented emotional stimuli.
397
 The frowning muscle 
activity, however, did not change for different songs. Certain short-term changes in 
this muscle activity were observed, but insufficient for supporting the respective 
hypothesis.
398
 Thus, Hypothesis 4 was confirmed, while Hypothesis 5 was refuted. 
 
3. Heart rate, skin conductance, and finger temperature (autonomic responses) 
The results for ANS activity (involving skin conductance, finger temperature, and 
heart rate) revealed less straightforward results. Only for the skin conductance 
measure, the results were as predicted: happy music evoked a significant increase in 
skin conductance levels than sad music, confirming Hypothesis 7. 
 The results for the finger temperature were, however, contrary to the 
predictions. Instead of inducing higher finger temperature than sad music, it seems 
that happy music induced lower temperature. Lundqvist and colleagues attempt to 
explain this lack of correlation by claiming that the previous studies on finger 
temperature might be mistaken in inferring the correlation of finger temperature with 
valence, instead of arousal dimension of emotional response to music.
399
 In regard to 
the experimental hypothesis, this would mean that even though the specific 
correlation postulated in this study (between valence and finger temperature) was 
refuted by the results, the more general assumption that there are specific autonomic 
responses for different emotions may still be accurate (e.g. finger temperature may be 
an indicator of the arousal dimension of emotions). Nevertheless, for now the results 
do not seem to support Hypothesis 8. 
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 The results of the heart rate measurements also did not show significant 
differences for different songs. The prediction concerning the increase of heart rate 
was, thus not fulfilled.
400
 Thus, Hypothesis 6 was refuted. 
 
Conclusion of the Study 
To summarize, happy music, compared to sad music, leads to higher happiness ratings 
(Hypothesis 1), lower sadness ratings (Hypothesis 2), and no significant differences in 
ratings of other emotions (Hypothesis 3). Further, happy music seemed to induce 
higher smiling muscle activity (Hypothesis 4), and higher skin conductance levels 
(Hypothesis 7). On the other hand, the results did not show the existence of the 
predicted correlations for the frowning muscle activity (Hypothesis 5), heart rate 
(Hypothesis 6), and finger temperature (Hypothesis 8). 
 In regard to the three components of emotions, the results can be described in 
the following way. The responses related to the subjective experience (measured by 
the self-report ratings), occurred in full as hypothesized by Hypotheses 1-3, 
supporting all three hypotheses concerning the first component. The responses related 
to the expression of emotions occurred partly: only the smiling muscle activities 
changed as predicted by Hypotheses 4 and 5, while the frowning muscle activity did 
not behave as predicted, thus supporting only one of two hypotheses concerning the 
second component. The responses related to the autonomic activity showed the least 
agreement with the predictions, since only skin conductance levels showed significant 
changes, while finger temperature and heart rate did not change as predicted, thus 
supporting only one of three hypotheses concerning the third component. Finally, in 
regard to the coherence between these three components, we can conclude that the 
results show a certain degree of coherence – since the significant changes did occur in 
all three components of emotions. However, not all predicted correlations were 
established in the study. 





 Lundqvist and colleagues offer possible explanations that attribute the lack of 
correlations to the external factors. Perhaps there were shortcomings of the music 
composed for the experiment, and perhaps the correlation with temperature was 
displaced, and should be sought with another dimension of emotion (arousal) than the 
one hypothesized (valence).
401
 Whether we find these explanations convincing or not, 
Lundqvist and colleagues believe that, even though not all of the hypotheses were 
confirmed, the results show a sufficient degree of coherence between the responses 
belonging to different components to indicate the existence of a genuine emotional 
response to music, which can be taken to support the emotivist position. 
 
A Replication Study 
In 2018, Bullack and colleagues attempted to replicate and extend the findings of the 
Lundqvist experiment.
402
 They assumed that similar patterns of responses would 
occur in behavioral as well as physiological measures. The procedure was also similar 
to the Lundqvist study, except for the slight changes. Namely, the Bullack study used 
instrumental film music instead of vocal music, and added one additional parameter – 
the respiratory rate, because previous research has shown that emotional reactions are 
frequently accompanied by changes in the respiratory system as well.
403
 Their results 
showed that respiratory rate (a measure not included in the Lundqvist study) increased 
in response to happy music only, but not in the presence of sad music. In other words, 
the participants responded to happy music with relatively faster breathing as 
compared to sad music, while in the sad music condition, breathing was unaffected. 
This additional measure supports the existence of a higher arousal for happy music.
404
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This supports the view that different emotional characteristics of music induce 
different autonomic responses in the listeners. 
 Apart from the additionally introduced respiratory rate measure, the 
measurements from the Lundqvist study were successfully replicated. A favorable 
exception was the measurement of the activity of the facial muscles, which showed 
even more support to the existence of different responses to different emotional 
characteristics of music than the Lundqvist results. Namely, while the EMG 
measurements also showed a greater zygomaticus region activity when listening to 
happy in comparison to the sad music, there was also an increase in corrugator 
activity when listening to sad music, which was not found in the Lundqvist study.
405
 
These patterns of changes in facial muscle activity thus lend even more support to the 
hypothesis of differential activation of these muscles in response to different 
emotional characteristics of music. 
 The results of the Lundqvist study and Bullack‟s replication study alleviate 
some of the worries brought about by Konečni‟s objections. By using clear 
instructions and cover stories, the methodology behind collecting subjective reports 
seems sufficiently sound to provide a certain level of assurance concerning the self-
reports. The physiological results, on the other hand, do not completely support the 
hypothesis tested by Lundqvist and Bullack, that music induces differential autonomic 
emotional responses. Nevertheless, their hypothesis is more ambitious than the one 
relevant for the emotivism versus cognitivism debate. The evidence provided by their 
studies still suggests that emotions were induced by music, even if these emotions do 
not differ in autonomic activity. Further, the difficulty of demonstrating differential 
autonomic responses is not specifically related to the emotions evoked by music, but 
is instead a problem for general experimental research on emotions. If the lack of 
differential autonomic responses is relevant for the issue whether different emotions 
can be induced, it is relevant for induction by any kind of stimuli, and not only music. 
 In summary, even if the evidence provided by these studies does not support 
the differential responses hypothesis, it does seem to support the induction of genuine 
emotions in music listeners. The meta-study presented in the following section 
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provides further support for musical induction of emotions, but also for the 
differential responses hypothesis. 
 
2.5 Koelsch’s Complementary Analysis 
The Lundqvist findings were further supported and complemented by the neurological 
research on musically induced emotions. The newest neurological research made 
rapid progress concerning the neural correlates of emotions in general.
406
 Stefan 
Koelsch reviews the empirical literature relevant for musically induced emotions and 
summarizes their findings in a meta-study. Based on these findings, Koelsch 
concludes that the reactions associated with emotions in general can be induced by 
music as well. These reactions include changes in subjective feeling, autonomic and 
endocrine activity, and motoric reactions (such as facial expressions).
407
 The 
neurological aspect of these studies is especially significant for the topic of this 
chapter, as additional evidence to the Lundqvist and Bullack findings on the 
physiological changes in skin conductance, temperature, and heart and respiration 
rate. The neurological findings show that music is able to induce activity changes in 
the regions of the brain which are associated with emotional experience. In the 
following sections, I will briefly present some of the most relevant conclusions of 
Koelsch‟s review which focus on the role of amygdala and hippocampus in musically 
induced emotions, complemented by the additional evidence from the studies on brain 
lesions and degenerative diseases. 
 
Amygdala 
The research on emotions in general found that the amygdala is involved in 
modulation and regulation of the emotions, in particular, in initiation, maintenance, 
and termination of emotions. The amygdala also has a role in the integration of 
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emotional and cognitive information. The neurological research on musically induced 






The hippocampus is also known to have an important role in emotional reactions in 
general. In regard to the emotional responses to music, some studies show that there 
are changes in the activity of the hippocampus related to musically induced emotions 
such as joy, peacefulness, sadness, thrills, and tenderness.
409
 In addition, there are 
studies which show that subjects with a reduced hippocampal volume have a lower 
tendency to experience tender positive emotions in general, and also show lower 




Additional Neurophysiological Findings 
Evidence collected from studies conducted with patients with degenerative diseases or 
brain lesions show that these subjects have impaired recognition of musically 
expressed emotions such as sadness, happiness, fear, or anger.
411
 In other words, brain 
regions associated with experiencing emotions in general seem to also be responsible 
for recognizing emotions in music. This indicates that experiencing emotions might 
also be involved in perceiving emotions in music, or even that recognizing emotions 
in music perhaps depends on the ability to experience emotions. 
 In summary, a growing number of studies show that music can trigger changes 
in the neural structures which underlie emotions in general. Moreover, damaging of 
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these structures causes problems with recognition of emotions in music, and weaker 
(or none) emotional reactions to music. 
 These results, together with the results of the Lundqvist and Bullack study 
indicate that music can induce genuine emotions, and not merely subjective feelings. 
When the findings of all these studies are combined, they provide support to the 




Conclusion of the Third Chapter 
Asymmetry Between Expressiveness and Arousal 
As we have seen, the writings on the relationship between music and the emotions 
focus mostly on two topics, namely, musical expressiveness and musical arousal of 
emotions. The reader probably noticed the asymmetry in the amount of attention 
dedicated to these topics between philosophical and experimental discussion of these 
topics. While philosophers wrote much more extensively on the expressiveness of 
music, probably finding it philosophically more interesting than the possibility of 
musical induction of emotions which they mostly took for granted, experimental 
psychologists put far greater effort in exploring musically induced emotions, almost 
certainly because of their significance for medical treatment. 
 
Problems with Musical Expressiveness 
Thus the philosophical discussions about expressiveness offer various accounts that 
attempt to define expressiveness by equating it with some other kinds of emotional 
experiences related to music, such as expressing emotions in the creation of a musical 
work, or experiencing emotions while listening to music, or finally perceiving 
emotions in music. None of the accounts of musical expressiveness I have considered 
is without serious shortcomings, and it is not clear how these shortcomings could be 
eliminated to arrive at a plausible account of musical expressiveness. The term in 
question is still left unhelpfully vague, even though most listeners have an intuitive 
understanding of what expressiveness is in the experience of listening to music. It is 
also possible that “musical expressiveness” is an inherently vague concept, and is in 
fact used to refer to different phenomena by different listeners. The phenomenon itself 
might lack an essential feature by which it could be pinned down. This would explain 
why it is so difficult for the contemporary philosophers of music to reduce it to one of 




Extending the Possibilities of Extra-Musical Character of Music 
Vagueness of the concept of expressiveness can also explain why not much research, 
if at all, is dedicated to exploring expressiveness. Necessary and sufficient conditions 
for music‟s possessing the property of expressiveness are not familiar, and it is 
unclear how it can be a part of the empirical research. I proposed that Davies‟ 
account, which treats expressiveness as a kind of meaning, can be related to Koelsch‟s 
semantic priming study which shows that music shares characteristics with many 
phenomena or events other than expressive human behavior. Thus, Davies‟ account 
which limits the possibility of musical expression only to the emotions with 
characteristic behavioral expressions can be complemented with Koelsch‟s results 
which show that music can have much broader extra-musical characteristics, and 
associate listeners not only with emotional, but also with conceptual content. 
 Even though such conclusion may not be too helpful in rendering the concept 
of musical expressiveness more precise, it exposes the philosophical accounts as 
limited in focusing solely on one – emotional – aspect of expressiveness. It may thus 
be useful for the philosophers as a suggestion to consider the relationship between 
music and emotions not in isolation, but as a part of a broader network of associations 
between music and the extra-musical world. 
 
Emotivist versus Cognitivist Debate 
The debate on the possibility of musical arousal of emotions, on the other hand, is 
considerably more often referenced in the empirical studies, many of which explicitly 
attempt to resolve the debate. The results seem to fit the intuitions of the great 
majority of the philosophers of music. This experimental body of work provides 
strong evidence that music does induce genuine emotions. This evidence goes far 
beyond the impressions or subjective feelings of the listeners, and includes several 
physiological components generally associated with particular emotions as well. 
 The persisting disagreements concerning this issue could be explained by the 
fact that different authors define emotions differently, which results in their accepting 
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or, alternatively, rejecting the same complex of phenomena as a genuine emotion. 
While some authors (such as Koelsch and Lundqvist) take the combination of a 
subjective feeling and definite physiological indicators to be sufficient for an 
emotional experience, others (such as Konečni and Kivy) take a definite cognitive 
aspect (defined in various ways) as highly significant for an experience to be 
considered a genuine emotion. Thus, the proponents of the former type of definition 
of emotions accept the emotivist view more easily than those who favor the latter type 
of definition. The resolution of this issue depends to a large extent on the debates in 
the general psychology of emotions and is made more difficult by the lack of 
consensus concerning the definition of emotions. 
 
Interdisciplinary Lessons 
The aim of this dissertation was examining the possible applicability of experimental 
results in philosophy of music. There are, however, insights that psychologists can 
acquire from the philosophical analyses as well. Just as Koelsch‟s results broaden the 
scope of possibilities of musical expressiveness and meaning, Davies‟ analysis may in 
turn complement Koelsch‟s results with an explanation of the underlying mechanisms 
of some of the semantic relations found in the experiment, by appealing to an analogy 
in the way of experiencing characteristics related to particular concepts and the 
characteristics of musical structure (see Section 2.1). 
 
Suggestions for Further Research 
With regard to suggestions for further research, it would be interesting to compare the 
results concerning musical emotions with the issue of musical meaning or the issue of 
assigning aesthetic value to musical compositions. Further research could test whether 
there are correlations between the emotions aroused by the music and value attributed 
to it. The correlations between the kind of meaning (emotional, formalistic, etc.) and 
the degree of emotional arousal in the listeners could also provide interesting insights. 





 The focus of this dissertation was the relationship between two seemingly 
distant fields: philosophical aesthetics of music on one side, and experimental 
psychology and cognitive neuroscience on the other side. The aim was determining 
the relationship between problems, conceptual frameworks, and domains of these two 
fields of inquiry. I attempted to answer the question whether the results of the 
empirical research contribute to philosophical aesthetics of music, in particular, 
whether some of the results and conclusions of the empirical research can be used as 
arguments in the debates in philosophy of music. 
 The motivation behind this project was mostly methodological. I was 
interested in learning whether a connection could be forged between abstract and 
normative problems of musical aesthetics on one side, and concrete and descriptive 
results of the experimental research on the other side. In order to forge this 
connection, I conducted a dispositionalist analysis of the concepts involved in 
aesthetic theories, such as value, meaning, form and content, and found their 
empirical counterparts involved in the experimental research: preference, pleasure, 
syntax, semantics. I analyzed a number of experimental studies, and inferred from 
their results the implications which seem relevant for the aesthetic theories. I will 
briefly review the conclusions reached in each chapter. 
 The first chapter dealt with the issue of meaning in music. The philosophers 
debated on whether meaning in music is achieved by the properties of musical 
structure alone, or by correspondences between the elements of musical structure and 
the extra-musical events and phenomena. It was also debated whether the kind of 
meaning which arises from music is primarily emotional, or specifically musical, 
formalistic meaning. I argued that, with the help of several experimental studies, it 
can be shown that solely by virtue of its structure, music is perceived by the listeners 
as possessing both formalistic and emotional meaning, but also conceptual meaning 
not mentioned in, or explicitly dismissed by the philosophical theories. I argued that 
musicological knowledge was necessary for a more sophisticated design of the 
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experiments, and that this enabled conclusions regarding an important correlation 
between the expectations concerning musical structure and both the processing of 
meaning, and the emotional responses to the music. Finally, I combined the 
philosophical and the empirical conclusions to propose a way to understand the 
syntactic and the semantic level of musical structure alone. 
 In the second chapter, I argued that the dispositionalist view of musical value 
allowed forging connections between aesthetic value of musical works and the 
subjective reactions which can be tested experimentally. With the help of behavioral 
and neurological studies, I showed that even in very simple tasks concerning the 
detection, recognition, or differentiation of isolated musical elements, differences can 
be observed between the perceiving subjects, showing that trained musicians perform 
better compared to non-musicians. Neurological measures were immensely important 
in showing that the differences between these two groups of subjects occur already at 
the level of processing, and, more important, that the neurological differences 
between them are a result of neuroplasticity induced by musical training. 
 In the third chapter, I presented two most popular philosophical debates on the 
emotions in music, one concerning musical expressiveness, and the other concerning 
the possibility of musical induction of genuine emotions. The first debate was not 
very fruitful for the empirical research due to the (possibly inherent) vagueness of the 
term „expressiveness‟. Nevertheless, due to the similarity of expressiveness to musical 
meaning, I brought expressiveness into a relationship with the results of the study 
which showed that music can have extra-musical characteristics much broader than 
emotional characteristics (as postulated by the most of the philosophers), and that it 
can associate the listeners with – or express – not only emotional, but also conceptual 
content. I concluded that the empirical results offer a suggestion to the philosophers to 
consider the relationship between music and emotions not in isolation, but as a part of 
a broader network of associations between music and the extra-musical world. In 
regard to the second debate, the possibility to measure physiological components of 
the experienced emotions suggested that music does induce genuine emotions in the 
listeners. In addition, the strong physiological evidence of the emotional response to 
music helped to clarify that adopting a more general psychological theory of emotions 
determines the attitude toward the obtained empirical results. Thus the authors which 
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take the combination of a subjective feeling and definite physiological indicators to be 
sufficient for an emotional experience, adopt these results as conclusive evidence for 
the emotivist side of the debate. Other authors, which believe that a definite cognitive 
aspect is highly significant for an experience to be considered a genuine emotion, 
consider the results as insufficient to support the emotivist view. 
 
The Joint Implications of the Chapters 
The most important point of this dissertation is, I believe, a methodological one. The 
methods used by the philosophers in order to construct their theories were mostly 
conceptual analysis (of concepts such as value, beauty, meaning), introspection 
(during listening to music, focusing on expectations, emotions, etc.), musicological 
analysis of musical works, phenomenological observation (of how we perceive 
musical works). On the other hand, the experimental research I presented relied on 
different methods and different kinds of facts. The experimental psychologists used, 
for example, several types of statistical methodology, such as partial correlation 
methodology, in which the the influence between the variables involved in the study 
is controlled or adjusted (e.g. changing the last chord of a musical sequence) in order 
to measure the relationship between the two target variables (such as expectedness of 
the chord and the reaction – neurological or emotional – of the subject). They also 
used case studies (such as studies of neurological and psychological disorders and 
how they differ in experience of music listening from the listeners without the given 
disorders). These experimental methods were used in combination with certain 
already known empirical facts which would by themselves seem meaningless to 
philosophers: for example, the physiological similarity between two brainwaves, or 
limitation of the neurological processing resources (Chapter 1, Section 2.1). Similarly 
to the philosophers, the experimental researchers also relied on their musicological 
knowledge, but used it differently – in designing experiments. This enabled a very 
sophisticated analysis of the correlations between musical events and the reactions of 
the subjects, for example, in constructing a range of musical unexpectedness 
according to the principles of harmonic distance, and then testing the correlations of 
unexpectedness with the degree of intensity of the emotions aroused by music 
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(Chapter 1, Section 2.2). Considering such methodological differences, it would be 
expected for the conclusions of the philosophers and of the experimental researchers 
to concern different, or even disparate aspects of music or the experience of listening 
to music. My dissertation has shown, however, that the results of the experimental 
research, unavailable to the armchair approach, can be taken as arguments relevant for 
the philosophical debates, even concerning the most abstract concepts such as 
meaning or value. 
 It is on the basis of the provided interdisciplinary conclusions that I disagree 
with Scruton‟s claim about the relevance of the experimental results for understanding 
our relationship with music: “Even if we came up with a theory about the processing 
of music, it would not, in itself, be an account of musical understanding. Indeed, it 
would tell us as little about the meaning and value of music as a cognitive model of 
mathematical understanding would tell us about the nature of mathematical truth. All 
the real problems, concerning what music means, why we enjoy it and why it is 
important to us, would remain untouched by such a theory.”
412
 
 The results presented in the dissertation are by no means sufficient for 
resolving philosophical debates on musical meaning or value or the importance of 
music for humans. However, I believe that they are a good starting point for 
approaching the same old problems with new information at hand. Music is created by 
humans, for humans. Humans are the ones who give and find meaning and value in 
music. That is why I believe understanding how humans perceive and process music 
could be a rich source for understanding its meaning and value, although it should 
never be the only source. If the research is taken further in the same direction (as I am 
sure it will), it should bring us to an even better understanding of the relationship 
between human beings and the music that they create, appreciate and enjoy. 
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Limitations and Suggestions for Further Research 
It should be acknowledged that there are still serious limitations in the scope of 
implications we can infer from the presented experimental results. Most of the studies 
used very simple stimuli, such as short musical sequences consisting solely of chords 
or melody lines. Some of the stimuli were as simple as single tones, or even 
frequencies presented in isolation. The tasks presented to the subjects were overly 
simple as well: they required recognizing whether the music sequences were same or 
different, or whether there was a slight irregularity in the sequence, etc. The studies 
mostly tested isolated cognitive capacities which are far from the complex capabilities 
necessary for understanding music and passing appropriate aesthetic judgments. 
Finally, the research on music preference in the aesthetically relevant sense are yet to 
be conducted. The worries addressed by the skeptics concerning the scientific 
approach to music (See Section „Contemporary Attitudes‟ in the Introduction) that the 
scientific explanations might be musically or psychologically simplistic thus still hold 
to some extent. I believe, however, that the research presented in this dissertation 
provides a model for researching more complex tasks and capacities, which would be 
closer to the actual musical experiences. With more diverse, and larger scale stimuli, 
more similar to the actual musical works, and more complex and diverse tasks which 
resemble the process of actual aesthetic appreciation of musical works, we could 
arrive at more aesthetically relevant, non-reductionistic explanations of the musical 
experience. I believe that further empirical exploration of music should proceed in 
this direction, and along with further conceptual analyses it may lead to more 
interesting and more aesthetically relevant conclusions. 
 Further investigation could also examine the subjective reactions in the 
overlap of the philosophical topics presented in this dissertation. It would be 
interesting to examine the possible correlations between the emotions induced by 
music and the value attributed to the musical work, or whether the meaning perceived 
in music relates to the emotions felt as a response. 
 As already mentioned, aesthetics of music was chosen as a case study in order 
to examine the relationship between the normative philosophy and the experimental 
research. The methodological conclusions I reached are specifically focused on the 
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aesthetic issues concerning music. It is not clear if similar methodological connections 
could be forged for other normative philosophical disciplines (such as ethics or 
politics), or even for other arts (especially literature). Nevertheless, the presented 
attempt at connecting disparate disciplines can serve as a general model for further 
analyses in this direction, and hopefully inspire philosophers to accept more 
unconventional approaches and search for the kinds of arguments unavailable from 
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